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The WANDERING MINSTREL of TODAY 


OW far have we progressed from the days 
when the minstrels, singing their self-com- 

posed ballads to the accompaniment of harp or lute, 
or telling their stories illustrated with crude mim- 
icry, wandered from castle to castle in old England 
furnishing to the nobility practically the only en- 
tertainment available. 
To-day every American, no matter how far re- 
moved from the centers of activity has within his 
reach up-to-the-minute news and amusements that 
would have delighted the hearts of the nobility of 
old. ‘The air is filled with merriment waiting to be 
captured and brought to your very fire-side. 
Radio is the magic wand that attracts to you the 
desired entertainment. Crosley Radio Receivers 
are the instruments by which this entertainment 
may be clearly and distinctly converted into a 
true reproduction of the original voice thousands of 
miles away. 
You can own and enjoy a Crosley Radio Receiver. 
Unique features and quantity production have 
enabled us to offer the greatest value in radio ever 
produced. Actual tests by hundreds of 
satisfied users in all parts of America have 
proven that in performance, Crosley In- 
struments are unexcelled. And the 
prices are remarkably low. 


‘eadcarting sation WELW. 


| 


Leta Crosiey Radio Receiver Bring 
Detwol Encercatnment Fo You’ Harte. 


For Sale By Good Dealers Everywhere 


Write for Comte Catalog fly dseribine 
Ie Cres Fine Wf Ra pare aed Rector 


CROSLEY MANUFACTURING COMPANY 


Powel Crosley, J President 


217 Alfred Street Cincinnati, Ohio 


MODEL XL 6 
fourTube: x4 6 


pone ri i 


CROSLEY. 
Better -Cost Less 
Radio Products 


or bringing bn disn 
Feta See cam ental 


(ne stage of Tuned Radio Frequency Amplifcati 
‘tnd two stages of Audio Frequency Amplification. A jack to plu 
fon three cubes for head phones, the four tubes coupled up fot 
Boat peak 
MODEL X-L—$140. A duplicate of Model X-J except the 
igement and mounting into a beautiful cabinet with the 
idiuon of a built-in loud speaker and space in the cablnet pro- 
de for bawring the necewary balers. Males» beaut 
Diece of furmitare 


|===MAIL THIS COUPON TODAY= 


(CROSLEY MANUFACTURING CO., 
217 Alfeed Street, Cincinnati, Oho 
CSFiaie mail me free of charge complete catal 
gents gal parts knavsber with booletsotte 
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Most Wonderfully Illustrated Magazine in the World 


FEBRUARY, 1924; Vol. 104, No, 2 
25 cents a Copy; $2.50 a Year 


Published in New York City at 
225 West Thirty-ninth Street 


CIENTIFIC achievement and inventive ac- 
complishment frequently mean the ability 

to face derision. It is human nature to oppose 
that which we do not understand. Worry over 
the sneers of the heedless only wastes the spirit’s 
tance. Such worry 
only increases your 
problems and leaves 
you weaker to handle 
them, Refuse to heed 
such taunts and they 
will cease to annoy you. 


“* 
POOR inventor 


{OM Seattle comes an interesting query: 
“For some time I have been working 
‘on an idea that I believe will lead to an 
important scientific discovery. But I am dis- 
couraged because my friends give me the laugh. 
ts it worth while to 
ceep on trying?” 
The writer says his 
investigations show the 
sal use for 
his product and that it 
can be manufactured 
at a reasonable cost. 


And, he adds, he has 


In Next Month’s Issue 


My Fellow Scientist—The Rat—The fas- | 
cinating story of how a scientific investigator, | 
experimenting with rats, discovered 


valuable new facts about diet and its relation 


noted British explorer, whose knowledge of 
mechanics proved an invaluable aid in the 
wilds of New Gui 


Your Headlights and Your Safety — 


the mental equipment ‘to bealth end longer: tte, once waited forfour 
to see his Bers through. Private Conversations by Radio —A hours outside the off.ce 
glimpse at approaching marvels of radio of Commodore Vander- 
3 IT worth while to Sen tan Sina atale campos bilt, the railroad mag- 
keep on __ trying? nate, He had an in- 
Turn to 31 of this Macinesiles tu the punaies = Telliaet vention he wanted to 
issue. Read Mr, ory rcirabedl Mtge Pda sell for $10,000. 
r 


nally Vanderbilt. said: 


cis Jehl's story of 
“Tell that man I have 


Edison. People, scien- 
tists of repute and his 


nea. 


friends, jecred at his || Simple tricks of nt that will ineure |} fools.” The inventor 
idea of an incandescent your car against disaster in night driving. was George Westing- 
lamp. And even as |! success in the Backyard Garden — An house. His invention 


was the airbrake, Such 
a rebuff might have 
chilled the heart of a 
weakling, But West- 
inghouse believed in his 
idea. And, it is said, 
Vanderbilt's sneer only 
forced him into grips with his problem, the 


they jeered he was 
lighting his little work- 
shop with his lamps. 
the world that 
jeered cheers at 
mention of his name. 


* * 
EMEMBER Robert Fulton. He and his 


expert's timely suggestions for planning, 
planting, and growing the summer crop of 
‘vegetables. 


And 200 other foscinating articles and pictures 


steamboat were the butt of countless 
inks _A widely known Brite marine engine 
I" by mathematics that the idea of 
Para beat by wean Helene of aia 
was “preposterous.” But before the ink was 
dry on his published 


conquest of which brought him millions, 


JF YOU are sure ‘ef your idan, have: the 
curiosity to find out about things and the 
energy to overcome obstacles. It is always 

worth while to keep 


article, a steamboat 
had landed in Eng- 
land. The laughter 
‘of skeptics infused 
into Fulton's 
task, and it was he 
who had the Jast 


Jaugh. 
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. Capes, Saartary and Pressarer 


on trying. Concen- 
trate all of yourself 
‘on aworthy purpose. 
Don’t be too modest. 
Close your ears to 
jeers and say to 
youreell IT CAN 
BE DO! 
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NOW FREE! / 


The Book That Has Shown Thousands 
the Way to Amazing Salary Increases 


JAKE this shuation. A 
I had waked al hs ie 
fob at low pay siden 

{ends by. moving into 


neighborhood, taking a big house, 
fear and blowoming out. as a wellt0- 
{nluenciat citizen in his "new ‘community 
Hiow dit he do it? What fs the seeret that 

imple enough. He knew that the 
st money in business jin Selling, and 
though he felt that he coulda’t sella thing, 
fre lenrned the secrets that’ make Master 
Salesmen and then began to. make’ big 
money. 

Tf only one man had found inspiration 
enough in this remarkable book to make 2 
Brin scm inthe Sling eld ajo 

vying him many times his former salary— 
fen you might call Tuck But thousands 
have done it. 


Your One Chance to Make the Biggest 
of Your Li e 


Not one 
telow had ever sold a thing 
thins worth If you had tid one of the 
that he could sll he would have laughed at 
you, Yer every one of thee men, through 
eating this bok discovered the fallacy of 
this vicious old idea that Salesmen are 
“om.” ‘They learned that Master Solesmen 
are made! And in this book they found a 
Comparatively easy wuy' (0. Eo from low 
pay to better earnings 


Sounds remarkable, it? Yet there 
is nothing remarkable about it. ‘There are 
certain ways to approach different types of 


dest attention— 
gee interest eer 


prospects to get th 
n ways tO 
{ain ways (0 ove 


than you ever thought of 
earning. This book, 
“Modern Salesmanship,’ 
telly exactly how the 
National. Salesmen's 
‘Training Association will 
make you a Master Sales- 


man, "As soon as you are = 
and ready the | ihinyaass 
Employment Service of 


the National Salesmen's 
Training Association will help you to select 
and secure a selling position as city oF 
traveling salesman. 


Now Free to Every Man Who Will 
‘Act at Once 


We are not making any_ extravagant 
faints about what we will do for you. "We 
don't have to. The records of the real suc: 
cones for which we are responsible are 
Sch overwiciming evidence of the fac 
that any man of average iatelligence can 
become a Master ‘Salesman, that we are 
Willing to leave the decision entirely up to 
you. All of this proof and many important 


Features about Salesmanship are contained 
in “Modern Salesmanship.” It is yours— 
FREE. Send the coupon for it’ today 


EMPLOYERS sin ease "Gam We SS 


It will show you chow you can quickly 
become a Master Salesman—a big money: 
maker, It will tell. you. 
‘about the National Sal 
fens “Training "Assoc 


‘Saleamar 
that has 
perity to 10 
many thousands. of ‘men 
about" the National 


Demonstration 
that gives you 


Method 
actual 


sont Cae 
ie ores Se 
copter tad 
Secrets ete 
icon Ot 

Sey eet 


National Salesmen's Training Association 
Dept. 16-8 
Chicago, Mlinois 
sso Se ce 


your Book" Modern 
URE 1 Speco sa 


cay soo Stabe 
Age. ....- Oocupation 
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Fo Seema stm ate Leste 2 
Fahat ai isteraecl went 

‘Outfit—becattse T want to 

“ind you will use when you 


papa mn Drawing Outfit 


ae 
quasi REE 
ears 


‘do. everything 
you get ahead. 


Salaries up to 


2250" 300aMonth 


To gach young maa 
sending «Mec wil 


Manship.” Just state 4 
your age. 

desrelcg Sones 
be aothing You are fou ae 


inscnding in your 


Rule 
fog amin to al FREE” ARID PREPAID the Drafcman’ 


Mail Coupon 


sod Sy ts tocraation anemia 


Chief Draftsman, Engineers’ Equipment Co. 
1951 Lawrence Ave., Div. 13-62 Chicago, IIL. 


Draftsman, Engin 

1961 Lawrence Ave» Div. 13-62 Chlcago, 1. 

Ril'Brafteanehip™ and fall partialnes ot yout ea Fer 

SSnal Dinos oer tontewttasents: Ass falinformation 
SS to bow Icon gota 690 Drafting Course free. 


‘ 
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What’s Back of the Man 
- Who! 


Did you ever observe what an easy time 
the man at the top seems to have—com- ye 
pared with the chap undemeath? 


“Makes more money, to0—ever #0 
‘comes and goes when he pleases, rams afl 
the hard work over to his assistants and, 
{ntact “lives just He while we 
poor slaves look at ust 

Sounds familiar, doesn't it—that plaint 
bf the man in the routine job, whose 

‘by liy'a week 


Sip lary bub has 
utmost vision is bounded anova 
and who has deceived himself into think~ 
ing that the only way he can ever beat the 
sraie isto “work ap a pull with the bons" — 

Such a man forgets that the one best 
pull—and the only pall that is worth a conti- 
Red be falls reac, to, tha ail 

to realize, to, that abil 
to handle important matters--decide per 
Plexing problems—dictate far-reachin 
licies—comes only with a sound anc 
ro understanding of BUSINT-SS PRIN- 

IPLES AND METHODS—an under- 
meeting Se, Invariably must be based 
pon EXPERIENCE, 

"There aremanywaystoGAIN experience 
{but the shortest and. surest route is thea 
SPECIALIZED TRAINING. 

‘The Confidence That Comes 
With Knowledge 

Becanse LaSalle Extension Universityhas [527 rth <femrae 
been privileged to be of aid to thousands ala Phen fae” ee han 
of men, whose progress had Been checked # Yea later be wroteas fllows(the alice 2a Sacer Sank 
by the fact that they did not KNOW what isis andeubsequent onsare ours): eytainty © Geting dro. to ras tacky 7 brow 
Sate oenand KNEW tintthey od ox ehatiat pari bate i CREAR, owen Set 
know —it ia, only right that other, men, ery Sood ches bat mew om man, Make Your Start TODAY! 

problems, should have Sciretecettc hi avdeodidtconduto’ it In preceding paragraphs successful men 
an opportunity to find out how these men cu tSsaytented eihyourcourcein Best —aen with no better start than yous-have 
ave overcome that fatal obstacle. mblanaremen eal told of the working tools that jrave them 

‘We have therefore assembled from the $f, tf last foersey. confidence. 
thousands of letters in our files a composite ferat whcthur} eet lor nat. int “These leiters could be paralleled by thou- 
message to the man who doubts his power fr goner yi// gr comrined that PM sands of sar letters—all taken from the 


eisai asnome dpc tiom athe hank ne or 

“ICHANSIEN, Wisconni, 

I baye incrensed my earnings more than thee 
tnanard be cea Sra 


‘Baliy for me aturlly 

W.E-SEROMKE, Wh 
From 2 salewpan i the ranky in wo short 
eae 19) Bex Ee 


ca the Le R.WBOTS, New Jersey. oo of Lasalle 27 quoted rochact —yet 
fe in practically every case the La- The towing quotations tel theiroen soy? re would will be men who would «dy. 
Salletrained man wh is Tiina yor gpa of rca ogee Mthat all igh for therm but wouldnt 


nce has made a gratiying gain in earning the ctr ed Secale help me'*—ore""Some day, but not Now.” 
power, it will be noted that the thing eeecintsidiocaiiepetgmatey deans ™T2Siecannotaupplysnivaiverthedetsr- 
itr has brought him greatest wasacton iain sarcatigigs aie wate) mination to get on.” Men who Tac the 


sa te Sa Bee ainda i Si in tg an 
ESL Ge cpenn anteivep meen “Geral teed te 


io the highest and most responsible “iograshers city aod averse test ceap are deeply planted—will profit great 
sons, Bent et ee me ee wee Sy tne toenere Latale wal gad vend 
“The fist letter is froma man who had fortoreeasead™Vtsreg dearest my themand they wil snd for today 
wgtudied forty-two years” and had finally rala-ch| haa ‘either She coupon wil bring it to you without 
become a chief chemist, making $4,000 4 Ticwisle Tos eset obligation. 


LASALLE EXTENSION UNIVERSITY 


‘The Largest Business Training Institution in the World 


LaSALLE EXTENSION UNIVERSITY Dept. 283-R CHICAGO, ILLINOIS 


‘ists Sng rsa betes Plc aimee Les mart ih an X tow. 
Be) on oe eo 


Cissiaeeret maa ie CRS SS cones rete tat 


Osmania 


Name. ee 


isto 


ar La rae hae sh ay ied 
i Soon 


‘MODELS AND MODEL SUPPLIES 
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Booney Making Opportunities 
for Popular Science Readers 


Another $25.00 “ 
IN PRIZES 


Tm 
% 


88 it 
8 


? 


POPULAR SCIENCE MONTHLY 
225 Weat 20th Street, Mew York City 


Last Month's Prize Winners 
he First Prize of 610.00 goes to George 
ole ‘ederal Tool Compan pis ee 
for hia iter on the dveriement 
‘Ascott. Here Mr, Coles letter: 


‘The Third Prise goes to Clay Lamberton, 
c= Berlin, Win” OM 


| Rats 38, Conte «Word. Advertinamants in 


ad es ae e 
a 
eg aoe 


E 
E| 


Bee 


ptearctattennes, CoE 


‘More Money Making Opportunities 
‘on pages 10 to 37 
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Do Your Friends 


‘Feel Sorzy’ for You ? 


OU are meeting new people e 

at various functions indoors and out. 
9 for you. 
adance, some one believes, or at least he 


some one stands spons 
gathering, a party, a dinner, 


What's Wrong With This 
Picture? 


Gop een or the lack of iti 
glee detected ot cea 


Hogs is x ale 
Ute erect 


Shall She Invite Him In? 


Soe doen't, know, They, have spent. 


hat wha should ‘ove 
fio der such conditions? " Should he 
tb go ito the house with, b 
ak him ta call at se oh 
time? What does "od usage may by the 
Drover thing todo? 


Are You Ever Ton; 
at a Party’ 


Have you ever ben sate nest to 4 man 
cgatvoay 0% neon Sante Bat 
shout?" *"Does ‘ihe presence "ol strangers 
tether” you Neat ou, opine ae 
Por oe Stitt wl Se Se when 
Erie compapy of stranger ae Sou aden? 
strleen dumb 


y day—on the street, in the home, 
Every time you are “invited 
Every time you attend a social 


that you will do and say the right 
thing. 

Do you live up to these expecta- 

tions? Are you perfectly poised, self 

nnered, a delight 

panion or guest—or must 

your friends secretly apologize for 

Your awkwardness and lack of breed~ 


ing? Must they 
excuses for your 1 
deportment? 
ever “feeling sorry" for you 

The person who knows the correct forms 
of social usage is never a source of dis- 
comfort or pity, either to his friends or to 
himself, He is never timid, “tongue-tied,” 


be making 
akes in social 
Must they go on for- 


ill at ease among strangers. He never 
finds himself stumbling and blundering at 
the very moment when he wants to make 


‘a good impression. Always calm, per- 
fectly poised, sure of himself, he is never 
at Joss for the right word, the proper 
action, no matter what unexpected con- 
dition ‘may arise. 


Are You a Welcome Guest? 


To know what to do, say, wear, at all 
and on all occasions, is to display those 
featle good breeding which people of culture and 
Fefinement approve. 

‘Are you a welcome guest in the most highly 
respected circles? Do. you know how to. im- 
press others with your dignity, grace and charm, 
Whether in the theatre, on the street, at the dinner 


smoothly 
people seek you out, enjo 


Tyeliepooal 
The One Standard Social Guide 


More than a half million people have found 
the Book of Etiquette the one authoritative, com- 
plete and acceptable guide (o correct behavior and 
pleasing manners. Every phase of social inter- 
Course f treated in detail in this remarkable two- 
Volume set of books. Everything you want to 
Know and should know is clearly and simply 
explained. 

Do you know how to introduce men and wom 
correctly? On what occasion, if aay, aman may 
hold a woman's arm when they are walking to- 
ether? "How to take leave of the hostess after 
Sn entertainment? What to say to your partner 
in the ballroom after the music ceases? Whether 
lives should be eaten with the fingers or a fork? 
Whether a man ‘or follows a woman down 
the aisle at the theatre? Whether she may be 
left alone during an intermission? These are but a 
few of the hundreds of embarrassing problems 
‘which are solved for you in the Book of Etiquette. 

‘Neither wealth, position, nor fine clothes can 
give you refinement of manner. But no matter 
What your station in life, you will be amazed at 
‘what a difference the priceless information con- 
tained in the Book of Etiquette will make in you 

Tf you want to make fiends, be popular, mingle 
with the best people, and be invited everywhere, 
you cannot afford to wait another day to procare 
this remarkable set of books 


your company? Is 
nd act faultless, pleasing, 


‘As a special inducement we are 
offering the Lamour Book of 
{in the regular $3.80 edition atthe special 
low price of only 1.98 
"You have alway’ wanted to own this 
remarkable set of books, “Now is yottt 
has: We cana, cen this ter 
ond the sale of a certain number of 
copies. Don't pat it off and afterwards 
ternorry, Take “advantage of thi 
wonderfai bargain right 


sent you ima plain carion. 
Send_Bq.money. "Simply. mail the coupo 
Below. When the books arrive, pay the po 
‘man only $1.98 (olus the few cents delivery 
‘harges), NOT 84:50, the regular price, Read 
{he books for ve dyn and I fo 


“To be sure of getting the Book of Etiquette 
at the special price, clip and mail the coupan 


NELSON DOUBLEDAY, Inc. 
Dept. 252, Garden City, New York 


PES abana 


oR cot 
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Earn®3500 to*10000a year 
as an Electrical Expert 
What’s Your Future? PE Fe 


Now you earn $20 or $30 or $40 a week. In the Cooke Training That 
Make SUCCESS 
Certain 


same six days as an Electrical Expert you can make 
$70 to $200 and make it easier—not work half so 
hard. Why, then, remain in the small-pay game, in 
a line of work that offers no chance, no 
big promotion, no big income? 

Fit yourself for a “bossing”’ 


ib Be An 
“Electrical 


Expert!” 


Today even ordinary Electrici 
“ * kind—are ma 
But it's the tr: 

1 who knows the whys 


ee 


and wherefores of 
the “Electrical I 
is picked to 
nary Electricians—to boss 
the Big Jobs—the jobs 

that pay $3 
$10,000 a y 


boss” the ordi- 


e 


Ohe COOKE Trained Man is the 


Y 
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Iwill train you at home ¢ 
to fill a Big Pay Job 


$3,500 to $10,000 a Year 


Get in line for one of these “‘Big-Pay Jobs” by enrolling now for my easily 
learned, quickly-grasped, right-up-to-the-minute, Spare-Time Home-Study 
Course in Practical Electricity. 


Age or Lack of Experience No Draw-Back 

You don't have to be a High School graduate—it isn’t even necessary 
that you should have finished the grades. As Chief Engineer of the Chicago 
Beet ering Works, I know exactly the kind of training you need, and I 
will give you that training. My course in Electricity is the mest simple, 
thorough, successful and practical in existence, and offers every man, 
regardless of age, education, or previous experience, the chance to become 
in, a few short months, an “Electrical Expert,” able to make from $70 
to $200 a week. 


Earn While You Learn 


With me you do practical work—at once. In my first few lessons I show 
You how to make money doing Electrical work in your spare time. (Over 
lf of my’students are paying for their course in this way.) I show you 
also, how to get started in business for yourself, and then kelp you to get 
started. 


FREE—Electrical Working Outfit—FREE 


‘To do spare time work you'll need tools, ete. These I give you,—Free—a whole kit 
including measuring instruments, a real electric motor (ao toy), and other things—the 
‘greatest value ever given by any School, 


Your Satisfaction Guaranteed by a Million Dollar lostitution 


shi empties poe dlc lie cose kare 
finished my Course, you are not satisficd ia every way with my instruction. And back 
fy gatas ants tage Bane ee 


Nothing Like “Cooke” Training Anywhere Sere fo 
“Cooke” training is different because it's the most prac» AD 

seal pila tet rome baron: 

forlgnd met mee, et emer ce mca 

te erat Sir toni ce nore. EU 

Seer tee Cea eg ata "cok 

ies aor en ar merece, Bees 

SoS ea pea 


Investigate! Mail Coupon 


Get the Vital Facts. Let me send you free my bi 

new book on The Future of Electricity. Let me tel 

zetlmore about the big demand for “Cooks” trained 
lectrical Experts, Sign and send me Coupon below. 


L. L. COOKE, Chief Engineer 
Chicago Engineering Works, Inc. 


2150 Lawrence Ave. 
CHICAGO, ILL. 


Dept. 32 
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CARPENTERS 
ano BUILDERS ! 


ferent kinds of wood— ~ fo 
‘complete detalles) n= 

formation on hails and 
fterewe—how to” use 


the steel aquare—how 


{o\Ble and set sawo—~ bea 
‘make wood 


7 AND TRADE INFORMATION THAT YOU WANT 


frame’ houses —~ how 
tovwet girders and sills 
row to frame jolts 


HERE ARE JUST THE PRACTICAL SHORT-CUTS 


Money Making Opportui 


INSECTS WANTED. 


ier fSoaraehe eae 
ES Dees 


Sree sheet tae 


cotings — OW tO 


to put on sheathing — 
Row to put on exterior 
how trim=how t0 do cor 


how 

foints—-how to build fo cut rafters — how nice work — how ‘to, 
furniture — how "to 9 use the settings 12, build staire—how tolay 
gmake mireabooing Pin "how '¢o and 17 om the horr—how to pat. 


bor 
pitimbs and level work 
how to lay-out work 
Siow ‘to anderseand 


‘Bungalows: 


Bultoee 
‘Gune! 


2 


GUIDES EASY TO READ AND UNDERSTAND 


‘understand and _ clearly 
(Sketches and’ forms. 
Ghether they are worth the money To you. 
Pay only $1.4 month if you like them 


‘There are thousands of examples of modern 
construction and building work—-new methods, 
Seve ea rowed filony Dinh sor cts 

ime saving suggestions, new ways that cover 
the" entire’ theory. and. practice of modern 
carpentry: Every point fs easy to read and 


EXAMINATION 


{Spay until you are atabed, 
ERTL Moe tomes and 


hi lta ne foe Covent a Buse, Ao 


% Wiss tend only 61, then $1 month en 
to keep team, "Retura them if you do met. 


AUDEL’S 
CARPENTERS and 
BUILDERS GUIDES 


st ayallable—Audal’s Carpenters 
| Builders Guides— the short 
“ut, prafeniomel information 
"Radi hae hampe 


useful informa 
Ton to help you with your 
daily’ work. 


POCKETSIZEFLEXIBLECOVERS 
‘$ )per monTH—ennine ser’ 


‘Siatoon Hundred Pager 
TW Trade Mstrations 


Ihatrated with 
‘Decide for yourself 


fcturm the Guides it you don't. Use 


coupon Now! 


F]WEO. AUDEL & €0., 72 Fith Avenue, Mew York City 


1 aN BLIEBRRTEUTSES SSS ar ereat de 


8 nor 
1 ae RCE cd sitin tveanyeand to farther sal oe 


1 an 
1 Aéie. 
1 Bmpore br 


se 


Gob pannel kd ee eve 


Soe 
Zoe oe 
Thonn Primary. Pat io. 
Pd ck a 
a 
ee treats a a 


es. ae ae 
ee ee PE 
Seen nae aS AS 
— 


Se ees 
ee a eee 
eee eg 
Py dita’ = 

Se ee he ae 


te enone 


eed 
eteaeh ch ees Shy eta 
me 


=a 


LETTER SPECIALISTS 


2S ee 
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Hai rts chen are 
tot deed bat 


dormant 


. Free Proof — 
My New Method Grows Hair ! 


Thousands of men and women have grown hair through my 


Actual Results new method! It is guaranteed to grow hair for YOU—or your 
money will be instantly refunded! Mail coupon today for full 
details—and free proof of how this method promotes hair growth 


elle matter bow nearly Entirely New Method 


you are—no matter 
how many |, tratments My method is entirely diferent from anything 
Zine “et me send You, Ro dingCingno “Mange cusp unnctenecy 
Without the slightest cost of 
obligation, ful information 
fn my new discovery Let 


Show conclusively what m 
treatment is and what 


Gipare emes Once cll pe 
Pe epg ody cg 
pee eee 
ie ne ya esr, Cer 
ay Bee der eer 
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* A New and Sensational Discovery 


‘. A Million Dollar Secret 
A New Joy 


‘This new and startling discovery of a 
supreme natural law of life, health and 
pleasure is joyfully revolutionizing 

the lives of ‘thousands of men. and 
women all over the world. It is 
ing them a new kind of pleasure, 
happiness, health, strength, confi- 
dence, energy and power person. 
ality and success. It is giving them 
such marvelous energy of mind and 
body, and they enjoy life so fully, so 
intensely, so dominatingly, and’ so 
thoroughly, that the old life to which 
they were accustomed appears totally 
inferior in every respect. 

‘The possession of this new and mys- 
terious natural law gives a new idea 
of how truly vital, alive, joyful, 
healthy and happy a human being can 
be—how easily one can be overfiow= 
ing with if, energy, bubbling vitality 


Anew life with a unique thrill is yours 
when you possess this newly dis- 
covered natural law of supreme life, 
health and pleasure. It is no longer 
necessary for any one to spend money 
for treatments and drugs and dieting 
and books and pills and devices, be- 
cause perfect and supreme health and 
life are absolutely free through this 
marvelous natural law. 

Why be weak, why be ill, why be fat, 
why be thin,’ when you may, abso- 
lutely free, become in every way per- 
fect and supreme through this sensa~ 
tional natural law? 

This extraordinary natural law yields 
amazing nerve force, amazing energy, 
amazing vitality and amazing power 
of every character of mind and body 
—a new and superior life. 

Through this sensational natural law 
you may have all of the benefits of 
exercise without exercise; all of the 
benefits of conscious deep breathing 
without conscious deep. breathing; 
the full and complete benefit of every 
vitamine and organic iron without 
drugs or dieting; all of the benefits of 
medicine and drugs without medicine 
and drugs; all of the benefits of auto- 
suggestion, hypnotism and psychology 
without auto-suggestion, hypnotism 
and psychology; all of the benefits of 
dieting, and every other kind of 


treatment,de- 
nN vice or assis- 
tance without 
these treat- 
ments. 
‘Through this 
amazing nat- 
ural law, any- 
‘onecanrid self 
permanently 
of every hu- 
man weakness. 
This unique 
natural law 
gives immu- 
nity from 
every disease 
of the inferior 
life. No mat- 
ter who you 
are, this nat- 
ural law can 
demonstrate 
to you that 
you do not yet 
know the full 
meaning of 
y, pleasure, 


happiness, vitalit 
‘This natural law is ready to give you 
a new realization of the meaning of 
life and enjoyment. 

This extraordinary and Universal 
Law does not require you to actively 
do anything or give up anything. It 
requires no exercise, no time, nor 
conscious deep breathing-—no stretch- 
ing, ig, drugs nor medi 
‘This natural and supreme law must 
not be confounded with hypnotis 
auto-suggestion, psychology, spiritual 
science, psychic science, science, men- 
tal science, nor with electricity, 


No self-hypnotizing phrases to repeat 


<2 yielding, 90 recession, no giving 


anything, nothing to study, 


Perfect health cures every known and 


conceivable disease. This startling 
natural law is guaranteed to give 
perfect health. 

If you are not enjoying life to the full 
if you are in any way handicap) 

if you are not in possession of all of 


the powers of mind and body to the 
highest degree, you owe it to yourself 
to at once procure for yourself free of 
charge this revolutionary natural law. 
Through this supreme natural law, 
anyone may have the health anc 
vitality of a lion or tiger. 
Remember that demonstration and 
results are immediate and free, 
This powerful natural law transforms 
the gloom of disease into the bloom of 
health, as the rays of the spring sun 
transform the dead soil into a “sea” of 
luxuriant vegetation, Itis destined to 
revolutionize human health and hap- 
piness—Humanity. 
‘This natural law is most maryelous, 
most simple, most subtle, and most 
ywerful. It is the Law of Creative 
"ower, 
Remember there is nothing active to 
do, nothing to study, nothing 
ieve, no time to waste, no hal 
give up, nothing to lose—there is no 
it is merely Natural Law. 
is offered to you abso- 
lutely free. ‘There are no “conditions” 
or “strings” attached to this offer. 
‘You would not be without this secret 
if you could imagine how delightfully 
transformed your life would be 
through the possession of this new and 
deeper realization of happiness, plea- 
sure, joy and gratification, 
Anyone —male or female— above 
eighteen years of age is eligible to re- 
ceive this marvelous secret absolutely 
free. 
Swoboda has a priceless secret for 
every human being who wishes to be 
happier, healthier, more vital and suc~ 
cessful in a new degree, 


Alois P. Swoboda, 1211 Berkeley Building 
21 West 44th Street, New York City 


Send me free the Swoboda Natural Law of 
Supreme Life and Health. 
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r Great Inventors Now Teach You | 
Secrets of Practical Inventions |<} | 


How would you like to be the inventor of the tin cap that now 
corks millions of bottles—and who gets a royalty on every one? 


How much money would you have now if you 


had invented 


the simple idea of putting a rubber tip on pencils? The in- 
ventor of the Gillette Safety Razor is said to have made as high 
as $2,500,000 a year! The inventor of the tiny snap fastener 
last year paid an income tax of $29,000, The man who invented 


the Autographic Kodak sold his 


ier dot ets mate alot 
see spay a eg ete 
‘Paper Pegi ey ual ‘the metal-tip shoe- 
fee cones tema es 
peep oleate ma 
Sees oer Ooh en 
eoeei cla heroes en ea 
aeons mete 
a eayalara re eee 
papa lan fe Nol gal 
fees tee ert ee tts 
which can pay you 60 much money? 


What Invention Is 


Alter all invention in nothing more than 
the scence of xing thinge™ “And ow 
fnany times 9 day you do Mix things.” A 
Feaky faucet, a attling window, a broken 
a igh Spee ploy 
these amon ‘every day.” You hay not 
Know i bt when You x hing yu are 
using ths principles upon ‘which Inventive 
Science is based 

Proveie for yourself, Here ashown avery 
simple protic in lnvention. Ses. bow 
{icky you ean olve i What would 
put on Shaft "Ato ores members Bta 
Inove back? Think of something you know 
fon which ean give you anor Jou 

ve an ordinary ect light switch You 
wlan fe i oecond 

Invention snot guesework or bind huck— 
iennoc a Godiven faculty ya 
few favored mortals. “The ttn i tat fe 
fenton is. besed’ pon exact laws. which 
Bnyone can lean, Itt merely a matter of 
fen sing something tobe fixed and then of 
thinking ot some prtntple which wil x 


Jz ‘single idea can make you indepen 


‘This test shows how easily you can de- 
velop your ability to invent. 


patent rights for $500,000! 


That's all, The whole thing rests on beinz 
able to think inveatively. The simple 

erm. shown ‘here proves that 
When you think iaventively the wats 
science of invention becomtss as easy 
{fo learn as reading or writing. 


Why More Inventions 
Are Needed Now 


Hundreds of years ago, the world 
didn’t need many new things. That 
is why few inventions were made each 
year,” But now the world has more 
needs, more things to be “fixed.” 
And that is why, in the United States 
alone, over $0,000 ‘inventions are 
patented every yeart 

‘The world wants better and cheaper light 
fand power. It wants an electri light that will 
be beatles. Te wants mew motors that will 
weigh les and produce more power.” It wants 


the factory and the office, Tt wants new 
{or toys and other amusements. Tt wants its 


a 
apa la a 
Cpe pp er 

eee eres tae 


What Edison Says 


Could you ask the advice of any greater att 
thority than “Thomas A. Edison? "He says: 
SINVENTION Is A” SCIENCE AND. 
SHOULD BE TAUGHT “AS /A’PROFES- 


‘Today, fifteen famous inventors tell 
WHAT TO INVENT and HOW TO IN: 


\ 
1 
\ 


VENT. They tel 
deurthe seurctnot 
Iivention wet, 
constul 
or brow, 
Tey explain how 
iow ‘to “evelon. 
gid verte tem, 
ow to set ae 
enn, vee 
{ell you even more: Thousands of nexper 
Fewards 


wentory have been defrauded cf tele 

because they did not "know Low 0 
[protect their patent Fights. ‘This preat covree 
{ell you everything you want to. know=-Low 


SoS 
New FREE Book 


The most fascinating part of this great new 
course Ie'that fe teacher invention fy actual 
eet fo your own home” With cach 
‘etl fe tent some: rol lem In inven 
$e a tke che one you worked Out here 
Til Lesnatigxerebe in soln acd 
problems in invention, sharpens Sour intinet 
{ox things.” Metter than any dhieg. cher it 
re You tm wnorgetabe faintest tof 
inking inveatively. wi North’ more 
{han yu realize. In fact the lestone tnd ex: 
‘are 10 slinple, fo eury to Uncerrtan 
fo teresting, that. they scem more like 
Pleasant game chan lke struction which can 
fake you a succemful inventor, 
‘A wonderful new look, jut rrinted, tell 
ol mrs abou the Eredw of tventne Soe 
Wexplaing tn detail june how tha corre dee 


Enventer. ‘Write for the FREE 


BUREAU OF INVENTIVE SCIENCE 


Dept. 22 
Wisner Building, Rochester, N.Y. 
[BUREAU OF INVeNTivE SCIENCE 


Dept. 22, Waner Bldg, Rochester, Ne Ys 


1 
{ Plasesend me your fre took, “The Stience of 


FREE 
TRIAL LESSON 


‘Send the coupon and get this free Trial 
Lesson in Drafting prepared by the 
Chicago Tech. Experts. While other 
schools ask you to enroll and pay fees at 
‘once, Chicago Tech. sends this free lesson 
which will show you how well qualified 
you are to take up this paying profession, 
Iealso shows the Chicago Tech.methodof 
training men by mail. Find outall about 


this before you pay a penny or decide 
about enrolling. 


Mail the coupon now. 


Drawing 
Outfit 


BREE 


{Your spare time 
wy the Chicago nn not enough 
expert Draftamen toil ¢he high salaried positions open 
how. You don't need special, preliminary education to 
Inaier Drain. The Chicago Tech. Slthod makes 
ly understood that any intelligent 

man can master the subject. 


Get this Training in Spare Time 
at Home Under Practical Men 


Enrolled at Chicago Tech. you are instructed b 
practical engincere™not by mere theorists These 


(veal 


itheyareatrencredit. fg. have bern “Uhrough the. mill." They know Just, what 
‘ateca they have outats. hia Seobiems you wil have to ecve tn acthal practice and they 
faite out by Show you how in” No tne wisted on eamscee 
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(step lsc into 5 Mager income, ta fallow a profemion, to 
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‘daftamen and engeet. 
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‘ago Technical College 
Dept. 231, Chicago Tech. Bldg. 118 East 26th St, Chicago, I. 


$25. 00 in PRIZES fre" 
RWANTED! Get 51600 to $2300 a Year 
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U.S. RAILWAY Men—Boys 18 or Over 
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[Guarantee 


to fit You for* 


ELECTRICAL JOBS 
or It Doesnt Cost You One Cent 


eh, Chief Engineer of the famous $ & H Electrical Works I Imow 
what you need to make you a high-class, electrical expert, 
= of earning from $65 to $200 a week. I will fit you at home, 
‘in a few weeks, te the -money jobs, Experience unnecessary. 
S & H Employment Servi Also unlimited ad service— 
long after you have finished training for the high electrical jobs, and 
your own profitable business. S & H is backed by the famous Lincoln 
Institute of Technology. 


FREE PROOF'2252" ated 


These Electrical Jobs Quick 
This eae New Way 


ep that SH graduates 
ield of Deca 


tant demand 
ed in every. branch of 


Supervising Engineers 


elect aan se Supervising Engineers for lan 
fate rcticalreaic | power planta and wpe alvay 
prov io the thetricdl ee | Ex'demand and hold ‘positions at is. 
feenion—so sadly in need of well-trainal men fluence and big pay. 1 fit you for 


thes Jobs 


Superintendents 


You can be quickly equinped to 
Sig posilone 04 su 


A Legal Binding Guarantee 


work sued years up 


aking it. possible for ambi = 
Aik fork to get the big sie! jobs 
witho ‘school oF college education, 


‘day the trae 

wate eer hamered etic pr 

At last { discovered and copyright 

‘arkable Sho ing. electri 
ext adv 

lectrity: 


No Experience Needed 


20 years in 


And now any man of average intelligence Teshnology tack of you: 
py teal oke etn valerae Electrical Outfit Free 
nace ofS H geatantee td 
Sepa ico that eves 


So that you cam begin to earn wl 
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fey could comma 
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is that | made it for men to step the start you have equipment for ac om 

Aulcly into high ontions of ‘lectrctys Ear in oe tant oe US 

thade long years of 3pprenticeship and smal oriicgse 

pay toi in dhs great field unnecesar a the tamogs Sei Employment 


Service and Unlimited Adviso 


I Ask Only Twenty Weeks ‘Service. And even that isn't 
‘This traning is 9 pla, 20 


fof my students graduate and enter the p Gnd Til cell you about tke 
{in only’ 20° weeks" time. “And yee = thoeoug ‘Don't delay. 


S. V. Smith 
S & H ELECTRICAL WORKS 


Affiliated with Lincoln Institute of Technology 
1422 W. Monroe St. Dept. B-16. Chicago, I 
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Dont BeA Wall Flower! 


See How Easily You Can 
Become a Good Dancer 
—This New Way! 


Arthur ae fas perfected method ough 
wt learn to dance, in the privacy of $0 
‘Own home, any ot the 2 few minutes 
‘tnd all ofthe lat Ccime, tnt 


ps of any" single dance. Partner 
‘Or music are unnecewary. After earing you cam dance 
With the ‘most perfect dancer and not make a single 
imlstake. 


5 Dancing Lessons Free 


EE s 
Who. sign and return the 
five free lessons 


ware CTRICIEY 


Learn the SOME 


EamBigMoney 
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LEARN CARTOONING 
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lay Tearned to draw in thelr spare 
the Landen Come of Cartecatog and 
how extn $13 to $200 or more a wee 
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In a Few Months 


» 


This Delightful 
New Easy Way! 


Quickest because natural and pleasant. 

Grateful students say they learn in a fraction 

of the time old dull methods required. You 

play direct from the notes. And the cost is 
only a few cents a lesson! 


lay ft Jrom the te 
ong abiicy 
rll and 


favorite intrumentt. ‘That's nctually 
true, N'elightful new. method hax made tt 
positively eary to become a capable performer 
feithin juat'a Tew mondhs-” And ‘only 
i fraction of what people aed 

ww method 
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‘8 Good Time 
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Yee, the new 
‘aerecable as 


‘You Needn't Know 
a Thing About 
Manic to" Take This Pleasant, Rapid 


Never before have 
as this to bee 


the: deadly rudgi 


Atlant, yout can start 
vckere quickly, cheat 


‘You mut kriow are presented fa juch a 
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How You Learn Any 
Instrument So Easily 
This Way 


You fnseantly ee 
meaning of musical notation, 


ime, ‘automatic. finger con: 
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I am teaching trades to men 
who want to get out of white 
collars and into overalls. Who 
want to quit being wage slaves 
whose job a strike or bad busi- 
ness or employer’s whim can 
terminate without warning. Who 
want a chance to be independent, 
make real money and own their 
own business. 

I refer you to sixty thousand men 
who found the way to suecess by send- 
ing for my catalog. 


Earn $50 a Week 
and Up! 


If you are looking for work at $50 a week 
and up, if you would like to get into some- 
thing sure and solid that will give you sue- 
cess and independence, and can put in a 
few weeks this winter in TRAINING, write 
me today. 

With over TWELVE MILLION automobiles run- 
ning the demand for mechanics, demonstrators, 
chauffeurs, truck drivers, garage men, ete., is 

ter than ever before. ‘Countless opportu 

in cities and towns and even remote places. I esti- 
mate there are 20,000 Sweeney trained men owning 
their own garage or business. 


FREE Catalog and 


Special Offer 


Get my FREE 64-page catalog. It shows hundreds 
of actual photographs of men at work in my mag- 
nificent new school. Tells all about wages, profits, 
opportunities in auto and tractor busines. Ex: 
Plains step by step how. you learn. Interesting 
letters from graduates telling how they made good. 
Shows how men come from all over the world to 
this big school. Makes you want to join the crowd. 
‘Tells everything you want to know. I will gladly 
send you a copy, beaut 

fully’ illustrated. I'll 


tell you how to get into Send This 


business for If. 
No colored students ac- 


cepted. 


Now 7 


SWEENEY 
System of 
Practical Instruction 


is the ONLY way to learn if you want to 
save time and money and be properly 
trained. You get this at the famous trade 
school, the MILLION DOLLAR SWEE- 
NEY SCHOOL and you get it nowhere else. 
Thave helped 60,000 men to success. The 
way to learn is easy. You don’t need any 
experience, age makes no difference. I teach 
with tools, not books. You leam by ac- 
tually doing the work. I am making a 
Special Thirty Day Offer. ‘That is why you 
should not delay. The first step is to send 
for my big Free Catalog. 


EMORY J. SWEENEY, President 
Dept. t01, Sweeney Bullding, Kansas City, Mo. 


Send me free, without any obligation on my part, your 64- 
page catalog and Special Offer. 


NAME. 
GIVE AGE 
P.O. 
STATE 
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4 Would you like to earn 
$5,000 


or.more a year? Be an 


AUTO EXPERT/ 


Into Golden Dollars 


‘ou want big money—a real job. My training fits you to get both. 
of ig money—a real j 
You don't have to leave home; you don't have to give up your present 
these Job; you don’ don't have to risk a single dollar. My system of home training 
Wojobs wil you ora erst mene making position in a few short months. 
neal to become a master automotive expert is ability 

to read and write—and ambition to get ahead. Tl do t 
Ho Ee ncn you coal wih eels fat le ving 


Your Success Guaranteed 


‘Aviation engineers make enormous, 

ins i jst Starting, There are wonderful postions open in 
‘of automotive work— ‘waiting 

SSC. Bie. You can ive your choice if you "know how! 
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AreYou Ready for the Ash-Can? 


0 you realize what it means to 

neglect your body? Do you 
know that you will clog up with 
waste matter and deaden your life 
just as the ashes do in a furna 
‘Are you going to drag yourself 
through a life of misery and be ready 
for the undertaker when you should 
really be only starting to 
Come on and braceup. Takea good 
hold of yourself and shake those 
cobwebs out of your brain. Give 
me a chance at that weak backbone 
of yours and let me put a pair of 
man-sized arms into those narrow 
shoulders. 


Pills Never Made 
Muscles 


Tam not a medical doctor. 1 don't 
claim to cure disease. Neither do T put 
any self-assumed title of Professor before 
my name. I am a builder of muscle 
internal as well as exte T claim and 
prove that by proper exercise you can 
even build muscle in and around your heart 
and every vital organ. The kind that 
shoots a thrill through your ‘veins and 
reaches every crevice of your body. I add 
years to your life, and oh boy! what a kick 
t out of every day you live. And 
brawny arms and legs, or 
broad backs and husky chests—just take 
look through this winter's copies of 
Physical C 
yourself. a few pictures 
ere—living examples of the Earle Liederman system—doctors, lawyers, business men, but 
f them good enough to pose as a professional strong man, Some are in better ehape than 


f Amerie 


men who are now acting as instructors to others. 


Pep Up 
What are you going to do about it? Don't sit idle and wish for strength. That will never bring it 
Come on and get busy. You must have it, and I’m going to give it to you. I don’t promise it, I guarantee 
it. You don't take any chance with me, so come on and make me prove it. 


Send for My New 64-Page Book 


seen DEVELOPMENT” | 


forty-three ful in photographs of myself and some of the 
ave trained. Some of these caine to me as 

Look them over now will 

Il prove an ‘mpetus and a 

and through. AIT ask is 


This will not obligate. you at all Butsfor the sake‘of your future heatth andi 1 Pau Development Wes 


EARLE E. LIEDERMAN |“ 


Dept. 1302 Paes 


309 Broadway, New York City: 


|S 


scot ney. Mee 
caer materia: Mar 


alae yee not 
Se ree 


Make $5,000 to 
$10,000 a Year 


ueang tor trond 


pon tae 


saad 


POPULAR SCIENCE MONTHLY 


splendid positions for 
thousands more- for YOU! 
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Actual Practice 
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“tion or ade anne 
No Books Used 
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(Wetefor FREE t4pate extaon 
THE NEW YORK 
ELECTRICAL SCHOOL 
4 Wat 17h St, New Yrk City 


MAKE MONEY 
‘++ AT HOME : 


‘More Money Making Opport 
‘on pages 6 to 27 


More Money For You 
*»RADIO 
Ts 


Gerel new porieons on lad ‘nad 
Wig sales, fsenaing any 
ice, et bowen oa gente 


expansion of Radio 
up 
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igreat new field. 
jpportunity to travel and 


Easy to Learn 
Radio At Home 
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FREE 
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HAWKINS ELECTRICAL GUIDES 
3500 PAGES—4700 PICTURES—Si A VOLUME—Si A MONTH—10 VOLUMES 
Know the facts in Electricity. They mean more money and 
better position for you. Hawkins Guides tell you all you need to 
know about Electricity. Every important electrical subject 
covered so you can understand it. Easy to study and apply. A 
complete, practical working course, in 10 volumes. Books are 
pocket size; flexible covers. Order a set today to look over. 
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advertising,” It you Uke to draw 
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Mark These 
9 Feature 
Points of 

A.E.E. Service 


Lh Menbentip in the Ar 
seciated Electrical Engineers 


& Obs exclusive and copy 
righted method ol training 
Unlimiced Placement Service 

B taroughoot your career 


4 Vslimived Consultation 
Senvece 
A wonderful Laboratory 


S cra Experimental Ouest 


© A Complete Course in 
‘Automotive Electricity 


7 A.Somplete Coane te 


& A Complete Course in 
Business for the Electrical 


Thi 


Pe 


' Send for 
it TODAY 


is handsome, profusely illustrated book 
tell you of the astonishing growth of the 
Electrical Indbstry,and of the thousands 
ig money jobs and opportunities waiting 
trained men. 


‘Mere ingorant, wl all 
Eiaial Engineers only Se hin 
lemon for tn dvancenent of Elected 
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spedthe MOST REMARKABTE 34 ‘SYSTEM ON 
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We Train You at Home 


Inger ar euch nd erly by our EXCLUSIVE, 


‘as an Electrical Expert 


Earn $75 to $200 a Week 
Expert or in business for yourtell—and 


We Help You ‘Cash In” 


BUSINESS COURSE. chic wil show yor how ope 
Hiececal 


peroneal 
Independent, profiable 


‘and how to ewtablish your own, 
urineoe 


Book Tells the Story 


Our 
(Our BIG 64-PAGE ILLUSTRATED 


you 


BOOK will 
aly shee overt eos ol oe 9 tertile fit ol 
j Service 


and how they wil be 


‘te mepping ones for you from futureless, lowpay jobs up, 
{nto the litem, big money opportunities in Elececiy. 


You Have Education Enough 
If you have the AMBITION to succeed and make big 
money as an Electrical Expert, we will guarantee che rest, 


Address 


Associated Electrical Engineers 
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England's ‘leading scientists, 

work In “bis 

versity College, London, wi 

is wonderful’ instrument’ called 

the "X-ray spectrometer,” by 
2 of which he is attempting 

‘secrets of the 

‘mighty, infinitesimal a 

fone of the 

through esea 

struction ‘and actio 


nature of the universe frou the 
‘nallest particles of matter 


DR. LEANDER TOMARKIN, a 


young Swiss biologist, recently 
[Announced the discovery of a cure 
for pneumonia, He calle his 
remedy “antimicroburn,” 4 chemi 


cal compound that is said to have 

‘educed pneumonia mortality from 

38 to 2 per cent. He is shown 

below in his laboratory at the 

Holy Ghost Hospital in Rome, 

where he is reported to be testing 
‘a remedy for tuberculosis 


Se 


Men of the Hour in ‘Science 


F.RGS.. world-famous Ni 

explorer, author, educator 

mat, and winner of the 
He now is 


the wardevastated nations 


Ds 
chusetts 

for 21 years direct 
‘States Bureau of Stand 


can appreciate problems that are to come 
with industrial progress” On the en- 
Bincer and scientific investigator, he ssid, 


CHARLES GREELEY ABBOT, 


DS physicist of the Smit 
sonia Tnetit gts 

D.C. With th tant 
100inch reflector at_the Mount 


in, he 
the 


ory, Cal 
seeded. in men 


to the hundred 
degree. Doct 
Abbot is shown above with 1 


heat-measuring instru 
t called the “pytheliometer, 
hhhe invented for his te 
ches. Tt fs based on the same 
tle Blackeand 

red, by, light, 

‘windows 


Principle as the 
iver vanes, fe 
fften seen in opticians’ 


PRD. 
rector of the Bureats of 
mithsonia 


Institute, Washington, D. C. He 
uted “largely to our 
scientific knowledge of the races 


of men that have inhabited ‘the 

‘American continent, expecially the 

Hopi Indians and Clif Dwell 

He is shown below examining a 

piece of bread more than 500 yeure 
‘old, dug from Indian ruins 


‘Gepends largely the commercial and ine 
Gustrial progress of the United States 
Dr. Leander Tomnarkin Dr, J. Walter Fewkes 
—_ ee 2S nore os Sood) 
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“The commg 0 pe ae from a Geom 
Tama — is he not true fy? a5 
nf 


uchus) — 


Sa friends of radio come to you each 
night through 


“thee 
: ox 


Receiver> 


E GREBE CR-12 Broad- 
t Receiver is a highly 
ent Radio Instrument em- 
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SUMNER N. BLOSSOM, Editor 
‘ February, 1024 £ 


Edison, ‘the Man 


An Old Friend’s Intimate Recollections of the Great Inventor 


Sfowepaper he ether dey By Francis Jehl esncil bashing 6 sock pon eo 
had sont fortn oid Meh <TY-FIVE Francis Jeb, the 18 Hebert 'F. Cutting, and Henry 

ad vent for an oid Michi- FORTY-FIVE years ago, Francis Jeb jobert F, Cutting, and Henry 

an fiddler, Jep Bisbee, to come cid, went to Work for Thomas A. Edaon ss a fabe- Villard for Halon in the latter 


East so that phonograph records "tory amsistant. Mr. Edison at that time was experi- experiments on a new type of 

‘might be made of the jig tunes he menting with the incandescent lamp and had! s staff 6f — Ciectric lamp, He gave me a letter 

had oye for Eon, Hwy Reclame scp en wos there 10 Bboy td one day tok t 
‘he 


Ford, and Harvey Firestone when And development af the lights we all use today. train to Menlo Park to present it, 
they ‘were on their camping tour “Mr, Jehl has been in the Edison organization since the Menlo Park, then as now, was 
ast summer. day in'1879 when he was chased into Mr. Edison's office an obscure little hamlet on the 


For me there was a great deal by'a pet bear the great inventor kept in the yard of the Pennsylvania Railroad, a few 
more in that story than the papers Kimprwori, | Hie now connected with te Edoon mes fom Rahway, N. J. People 
printed. ‘That Edison had not  Mussum in New York City, He has been in constant who have traveled on Pennayl- 
forgotten a promise made half a {ouch with Aner ere eT asew athe men tre'pre, ania trains between New York 


year ago to n casual acquaintance fed vs now hie, and Philadelphia doubtless have 
‘Ot his vacation jaunt who wanted = seen the station as they whiased 
to hear his tunes on a phonograph, past. ‘The main street was all but 


told me that he still remains the same inlaw, MrLowery knew Thomas Edison deserted that day as I hurried toward the 
great-hearted, considerate, thoughtful as the inventor of the stock ticker, the long, white-painted, two-story frame 
man he was 45 years ago, when I started quadruple telegraph, and other devices house that was Edison's laboratory. 
working for him as a lad of 18 in his his- bought from him by'the Western Union. I was thrilled, and more than a little 
torie Inboratory at Menlo Park, N. J. He was convinced of Edison's genius and awed. I was about to sce the greatest 
‘We read 0 much of Edi- ‘inventor in the world! More 
‘son as the electrical wizard than that, Mr. Lowery had 
‘and the world’s greatest in- told me that Edison was 
ventive genius, that most of ‘agreeable to my joining his 
us, I fear, have lost aight of laboratory force, if T could 
the fact that he is a human qualify. You ean imagine 
being as well—a_ broud- how my heart was thump- 
minded, sympathetic, kindly ing; how I was besieged by 
man who reads the news- fears and misgivings ax to 
papers to see what his fel- the sort of impression I 
low men are doing, who et might make on Mr. Edison, 


clever joke and a 
Edison's “Pet Dog” 


ood cigar, and who derives 
{as much wholesome fun out 
of life as any man alive. ‘As I approached the front 
porch I caught sight of * 
great shagry mam ly! 


A Thoughtful Man lunder a giant hickory 


‘That little incident of the beside the house 
old Michigan fiddler is typi- ne, 
cal of the Edison I know, . 
‘the man who always is look- It to me that I 


ing out for others and trying 
to make them happy. Tt 
brought to my mind the 
memory of my first meeting 
with him and the surprise I 
got to find him the very op- 
ite of the cold, austere 
‘scientist I had pictured him. 

Thad been reading law at 
the office of Grosvenor P. 
Lowery, counsel for the 
‘Western Union Telegraph 


Company. He noticed that 
my principal interest lay in 
briefs concerning electrical - 


patents. One day he asked - g 
me about this, and T ad- a rehearsed speeches, 

mitted that I was more in- Lahore O Caiwen: fhad ulate 
terested in electricity than ‘An umunual portrait of the great inventor at he appears ley impress" Mr. 


fn some slight fav 

Mr. Eaison if could, 
‘make friends with his dog, 
80 T thrust out my hand t 
pat the animal.” "The next 
instant I was rushing up the 
stairs of the laboratory, the 
Worst seared young” man 
who ever had ‘entered the 
lace. For the animal une 
der the tre was brown 

twas chained th 

but T didn't take time to 
ascertain that fact. I just 


of ake re i 
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dashed into his laboratory, pant- 
{ng and dishevelled, looking ap- 
prehensively behind me for the 


Donat which I felt n 


eat my 
ded to b 
wus funny 


fand, I fear, ridiculous, 

Mir. Edison laughed heartily 
when [burst in on him, but it 
was a laugh that en: him 
to me forever—a sudden, swift 
revelation of his character. The 
‘was no ridicule in the laugh: 
trace of enjoyment of a boy's 
embarrasament. It was just a 
wholesome, hearty, spontaneous 
burst of merriment such as any 
ical happening might cause. 
sWell, son,” he said, “did the 
you in? Don't let that bother 
not the first one.” 

it I was at my ease, and 
minutes arrangements 

to join Mr. Edison, 


You mat wi 
Hace, erowne 
| BSE 8SRery" now. We worked. | Mr. 
Bion had facaliy for sting eins 
Fae ad for keeping is free 
done fhe same enthusanm that actuated 
ith Oe foe ome of un ever thouet of 
Ts Sthe bom.” For he was no driver, 
Mie Reaand has—executive ability 
feat for andi men eee Pe 
eeu no other man T ever have me, 
“Sometimes it would take hall » day © 


‘The Bdiaon of 1879. described by the 
rete an van earner young man = 
‘determined. purposeful face™ 


mount a filament in a lamp—and 
then it wouldn't work, ‘The 
man who had done the work 
n would be discouraged to 

ich a point that he war ready 


tistactory work indefi- 
nitely. That mood, though 
lasted long when Mr. 
entered the scene. His eyes 
would twinkle as though the un 
successful experiment were just 


js 
“Well, now," he'd say, “we'd 
better try that again. “Maybe 
this time we'll find out what's 
wrong with it.’ 

's the way the ineandeseent 
wwented—experiment after ex- 
periment; tireless search for the reason 

attempts to correct mistakes 
And always the indomitable spirit of Edi- 
‘son triumphed over setbacks and discour- 
agements, inspiring his assistants with 
faith in his purposes and confidence in his 
ultimate success. 

You have read that Edison is a tireless 
worker. No man ever worked harder and 
more relentlessly than he did in those 
early days. And by the magie of his per- 
sonality he kept us all working with him, 
heedlest of discomfort or fatigue, inter- 
‘ested only in the work we were doing, and 
reluctant; to-leave rit until it_ was done. 
Night after night we stayed at the Iabor- 
tory until the gray light of the new day 
drifted in through the windows, Mr. Edi- 
son would toss a few books on a bench or 


(Continued om page 140 
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Exploring World’s Greatest Cavern 


Be designed to carry 100 passengers and 234 tone of express fret 


Whole World in Race 
for Supremacy in the Air 


By Donald Harris 


HE swiftly moving airplane of 

today, with its one or two spe- 

cally trained oceupants, soon may 
share its dominance of the 
lower-moving commercial lis 
more versatile helicopters of tomorrow, 
just as the specially constructed racing 
automobiles of 20 years ago moved over 
to give road room to the utilitarian ears 
of today. 


Epochal Advances in Aviation 


Epochal_ advances in aviation are in 
progress, ‘The air fivver already is here. 
‘The helicopter and the gigantic air 
cruiser for freight and passengers are on 
the way. 

In France recently M. Ochmichen flew 
for nine minutes in a helicopter designed 
by him, rising 35 fect and circling a 
course." This set a record in vertical 
flight, more than trebling the best 
previous feat. A few weeks later, 
another type of helicopter, the Marqui 
Pescara accomplished a flight of near 
six minutes, ‘Throughout France hel 
copter development is receiving the en- 
thualastic attention 
of the most eminent 
aeronautical de- 
signers. 

In England and 
Germany, tiny 
planes analogous to 
low-priced automo: 
biles enjoy the focus 
of expert attention. 

In the United 
States, birthplace of 
the airplane, giant 
planes, such’as the 


Tins wine roe 
FORWARD MOTION 


army's Barling bomber, and great dirigi- 
bles, such as the navy's Shenandoah, have 
become the goal of our most distinguished 
designers. 

‘Among the latest developments in 
these countries, remarkable are the 
Halley helicopter in France, shown on 
the cover of this issue, and the gigantic 
Followplane aerial cruiser to be construct 
‘ed in the United States, the design of 
which is shown in the drawing at the 
top of these pages. 

‘The new helicopter designed by Charles 
Halley, 2 noted French engineer, con- 
ceivably may revolutionize neronautical 
design. Although this machine exists 
only as a model, the radical yet apparently 
sound departures embodied in it have 
‘engaged the keen attention of experts 
everywhere. A successful helicopter 
would obviate the need for flying fields. 
Helicopter hangars on_ office-building 
roofs would make it possible for business 
men to commute 100 miles by air and 
to land the distance of an elevator ride 
from their offices. 

‘On the Halley machine two bell-shaped 
wings are attached to a car resembling 
an airplanefuselage. Two motors i 
car drive two propellers revolving in a 


vertical plane on each side, drawing air 
from above the machine and driving it 
against the curved under surfaces of the 


wings. 

By deflecting the air downward, the 
wings exert an upward push. Com. 
ined with the suction obtained by draw- 
ing air from above, this push is said to 
raise the craft swiftly and vertically. 

Tilting the wings ejects the air from 
the propellers rearward ns well as down- 
ward. This, the inventor claims, pro- 
duces sufficient force both to keep the 
craft aloft and to drive it forward 


Directed by Controlled Air Currents 


In addition to the steering lever, there 
i a vertical control lever that opens and 
closes openings in the center of each 
curved wing. When these holes are 
opened, part of the air driven against the 
‘wings will escape, lessening the vertical 
propulsion, 

A wider opening is said to cause the 
machine to hover, practically motionless, 
And, finally, a still wider opening, the 

ims, will cause the machine 


of the wings, makes 
the Halley helicop- 
ter comparatively 
safe, even if the 


motor should fail 

‘The huge Follow- 
plane air eruiser, 
designs of which 
were completed re- 
cently by ‘Thomas 
R. MeMechin, once 
a Zeppelin’ en- 
gineer, and Lt, Ar- 
thur Bennison, for- 


- 
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er United States Army designer, truly 
is a remarkable machine. 

‘This gigantic freight and passenger 
plane, by far the largest ever seriously 
projected, is to be built at Cleveland, 
Ohio, It'is to be all of metal, 170 feet 

26 foot from keel to top. It will 

n 2500 square fect of floor space 
fand will fly with six staggered pairs of 
wings, each with a span of 61 feet. Six 
engines, of 900 horsepower each, will 
drive six propellers. ‘These engines will be 
paired, only two operating at the normal 
cruising speed of 125 miles. The other 
four will be reserves. It is entimated that 
a speed of 200 miles an hour could be 
attained with all six engines operating 

‘This nerial giant will be a seaplane, 
capable of rising from and landing on 
water. The great length of the wings and 
thelr ataggered arrangement, combined 
with the weight of the plane, is expected 
to allow the machine to travel through 
severe weather with no more than a very 
slow roll. All combustible supplies will 
be carried in an airtight compartment, 
which ean be flooded instantly with ear 
bon dioxid in event of fire. 


ines embody numerous radical 

in internal combustion design. 

‘They will burn fuel oll, a feature that is 
ed to reduce their operating cost, 

It is claimed further that they 

Power is transmit 

propellers through a hydraulic system, 

When completed, 


expected to shorten the traveling dis- 


tance from New York to London] 
than 24 hours, at the normal 
‘speed of 125 miles, An Ameri 
man couldleave Washington ond 
and keep a speaking engayemer| 
don the next evening. Chicago 
York would be only six hours api 
estimated that a $35 fare woy 
the eraft pay a profit on this ro 
the transatlantic journey, a {9 
than $150 would be adequate, it 
Keved, At least 100 pas 
tons of express freight could be 
‘Staterooms with berths w 
night travel feasible, and dining 
commodations will be provide 
engers will not need to 
seats throughout the journe 
passenger pla ven dancing 
could be provided, the designers 
Because of the all-metal eonstruction| 
fireproof compartments, amoking.« 
allowed 
xy helicopter and the Fo 
h represent new mile pi 
‘man's swift conquest of the air. 
aerial models await only the worlcing 
of constructional details. 


‘The new helicopter invented and operated by M. Ochmichen. shown in ight during recent tial near Valentionty, France. The machine rove 25 fet 
as civatar couse, remaining inthe at for hie sonuten breaking all previews recrds Yor vertical ight: ‘The inst shows the tnventar at the conc 
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ur Senses—and Common Sense 
Second Article in “The Story of the Mind” 
By James J. Walsh, M.D., Sc.D. 


my newspapers and mage: record accurately every impreasion they 
‘a blind man, who keeps a receive, you have placed an insur 
near my home. When f mountable barrier before the store 


papers and periodicals o- house of your mind. For the senses 
hesitating he seleets them { we the gateways of knowledge; the 
fc and hands them to m nly entrances by which the mind ean 
ys makes correct change receive the stimuli, without which, as 


nstantly from a pocketful I pointed out in the previous chapter of 
In the several years I his series, the mind will not work 
.cn patronizing him I never Oniy through impressions re- 


jown him to make a mis- ceived by your senses can your 

brain store up the facts and infor- 

but admire the skill mation that mean akill at your 
euracy with which that trade, expertnest at your profes 
+ despite his i sion, ‘scholarship in education, 


trained mind for life. 
‘The oldtime philosophers had 
o often explain the ap- maxim’ well. worth. recalin 
mystery of it by saying pero waht and heating sine chon Men eter ae “There Ss nothing in the mind 
re haa compensated him tenga Wits Nopsne rsjursad Chess iare except what was’ beforehand. in 
mt of slgNt by sharpening «sited Gatun y Serine tema eFtoess = the'teauea.” What they wanted 
ser wemen, eapecialy his Snmige, Sree. Tiny av cern sbere corer. to emphasize was that we are not 
nd touch, But that is tye" whte wits wnetwanis that Mise Keer nora ‘born. with ideas, We have in- 
Miisctis Kewiecsiarew'cdeatagvotnvissies atincts'designed ‘to enable ‘sa to 
test by the exthesiometer, live, and reflexes intended to pro- 
front for eatizonting delicacy of hundreds of chances to observe, You tect us agninst dangers in early” i 
{bind ‘man is shown to be no may say they are not important; yet ob- but we have no ideas, "They have to be 
pultive than the normal person, serving thems in a way that would imprint. acquired 
plo, the blind man ts not at aii them indelibly on your memory is a It would be mighty handy for some of 
for tn recognising, na two separate process that requires no effort if you have us if we could inherit the education of our 
fons, wo needle’ polats that prick trained your sanaes to work for you ts parents, and, boginning with that basis, 
sae polnts very cle together, Natureintended they should. Suck tralne edd more, Dr. Oliver: Wendell Holmes 
earned, though: ta pay attention ingin observation isan invaluable ald to praised Ememon an the saventh genera: 
Rte diferences in feoling and to sueceaaful achievement. Hon of an academic family, yet. that 
thom, and he Knows through If you have not trained your senses to hereditary quality did not add to Emer 
tice what he expects to feel. Thus 
‘able to differentiate unerringly the 
loka, dimes, and quartare in 
f, and ‘the magazines and news: 
rm on'his stand; things which all of 
ould do quite as well tony we would 
wrntrate on tsing Our sensen a2 they 
i bo used. 


How We Neglect Our Senses 


pgloct of the unused resources of our 
is one of the great handicaps we 
upon ourselves. Have you ever 
n your watch from your pocke 
iat it, and then, a few seconds 
r, found yourself unable to tell an 
fet person the time? Can you at this 
pment, without referring to your watch, 
je down the numerals on the dial 
Jctly as they appear? Try it and see. 
icss you have heard of this test before, 
‘ontire to say that in the thousands of 
es you have looked at your watch you 
¢ failed to observe that there is no 
jneral 6; that the place that numeral 
Ii occupy ia filled by the second dial. 
n, if there are Roman numerals on 
Jr watch, I wonder 
1 that instead of 
wseribed “ITII"? 
19 you know the color of the eyes of 
person who sits beside you in your 
}e or stands next to you in your shop? 
} you tell with what words the govern- 
pi marks the value of a 25-cent piece, 
ha which side of the eoin they appear? 
hese are things that you have had 


“pment, mich less confer 
‘ation ‘on him at birth 
‘environment, undouit” 


+ or mathematics; 
that will not 
weit any easier for 
to learn either 
thematics or 
ak, On the other 
4, your ancestors 
‘have been un- 
vated drawers. of 
er, hewers of 
4, or tillers of the 
for many genera- 
Wy ret Ht is ow. 


‘scion of an nca- 
fe family who 
een to start his education at the same 
you do. 

+ other words, what you know, what 
Jearn, what you eventually amount 
are a result’ of what you yourself 
fre through your senses. Hence, the 
y for training the senses. 

‘early life the untrained senses are 
sat useloss. The child reaches out to 
> the moon because its senses he 
yet been trained to perceive that, 
ith the moon is very bright, it is too 
wy to be touched, 


© Chinese Train Their Senses 


litle later in life this same eid, aa 
{of experience and training of the 
4, may be able, with ove glance at a 
Taper, to tell’ you how high it 
8 foot or 0. “They say that when 
nee carpenter i summoned to make 
ta, he looks at what has to be done, 
{goes back to his shop and euts the 
Eto that they wil it exactly into the 
an that isto be repaired, He has 
2M his wense of sight to give him 
knowledge. 
so eatate man who can 0 
ha large building and tell you, 
“ye cores out, the exact alae of 
coms and how they are situated. 
xeeptional man? Not. at. all 
ferely has trained his senses to 


perceive things accurately, 
ory to retain whatever they taught. 

“Go into a telegraph office and listen to 
the busy clatter of the receiving instruc 
ments. Ital seems a meaningless jumble 
of sounds to you, yet the operators sitting 
beside the instruments are ticking off on 
their typewriters the meaning of those 
sounds in ordinary English at the rate of 
more than 100 words a minute. 

‘Can they hear any better than the rest 
of us? Not at all. ‘On the contrary, 
their hearing ‘often’ is worse than the 
average, because the constant effort is a 
frain on the delicate hearing apparatus. 
‘They merely have trained their sense of 
hearing to catch the meaning of those 
sounds. After all, this is no different 
from learning& foreign language. 


‘When the telegra: 
cumbrous printing a 
ing the signals went 
extremely slow in of 


navtegees 


gesgesresy 


any sense will achiev 
‘There is a very ¢ 
country storekeeper ¥ 
the different solid co 
fas red and blue and ¥ 
cconcerned—by touel 
seems almost imposs 
‘eacy of touch could bs 
‘are considerations 
preciate exactly how, 
It you were to ts 
red, blue, white, an 
same weight and ° 
them out on a wine 
fallen layer of snow, 
on them, the snot 
different ‘colored sq 
varying times. Th 
be the first to touch 
reavon for this is t0 
the rays of the su: 
therefore it takes uy 
‘other eolors. White 
of the sun and not 
‘That is why: light 
‘more suitable th 
wear in the # 
tropleal countries 
light and heat tha 


Can You 
The storekeep 


differentiate amor 
cloth by the dif 


concentration of 
pilish his purpos 
tration is the ot 
Tock the gatewa, 
lead to the mine 

What that m 


i 


f Febery 
4y of the same weight. The metal 
*.<° tly colder than the wood of an 
wena. Similarly, you would 
é “tthe first toueh, the difference 
f conventional pencil and a 
ocillic pencil.” You ean tell at 
| (Sher an object is of metal or of 
“one or of composition, by the 
resented to your sense of touch. 
though your ees 

re, you do not de- 
if you wish to de- 

era column in 
Stone ‘or of some 
‘You ‘touch. the 
the tips of your 
coquiae almost at 
nee, through the 
the cold. sensation 
you. Of course, 
-tual difference in 


Touch Sense 


ind a metal tube 
‘ng on your desk 
'y several hours, they 
{the same tempera 

“he temperature of 


your hand faster 
« this fact at once. 
‘mediate recognition 
ance between them, 
+ may be of the same 
weight and present 
re same feeling of 
sto the hand. ‘The 
4 is true of the pillar 
of pilaster and the pillar 
\of stone. 
+): ture has provided you with 
47 wonderfully sensitive and 
faculty of recognizing different 
~/ through thelr different. physical 
“Aes, merely by touching them. 
‘ties as smoothness, shape, 
\ temperature transmit their 
scasages to the touch. Doesn't 
vwuse you to wonder whether 
‘our sense of touch may not 
several senses? 
‘rectly the conclusion that 
‘aur have reached ns a result 
research, Instead of the five 
3 viuwt long-established tradition 
© us, modern psychology say 
‘actually 26 or more, each inde- 
Sof the other, each’ performing 
6 individual functions 
ee. "rd to the assimila 
“impressions which, 
red away in the 
‘ome knowledge. 


slephones 
ciety 5 differ- 
* pick 


bi 
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‘We have a sense for cold, another one for 
heat. We may lose one without losing 
the other. We have a sense of pain, too, 
which we may lose without losing our sense 
of contact. Some years ago I saw a man 
enter the Salpétritre Hospital in Paris 
suffering from a badly burned finger and 
thumb. He had become engrossed in 
conversation with a friend and bad per- 


mitted a lighted match to burn his fingers. 
‘He did not feel the burn, and was unaware 
Of it until he amelied his burning flesh. 
An affection of the spinal cord had cut 
off some of that man's sensory nerves on 
their way to the brain. Heat brought no 
sensation to his fingers, although he could 
distinguish cold, and could tell one famil- 
iar object from’ another by feeling them. 
His case supplied the most startling ex- 
‘ample I have encountered of the fact that 
we have at least a half dozen different 


senses of touch, each no more conndcted 
‘with the others than the eye nerveb are 
connected with the hearing. ? 
This discovery is of real practical value 
tous. It shows us that what we call our 
sense of touch, which we regard simply as 
a blunt purveyor of sensations, actually is 
capable of being trained to bring us the 
most delicate details of information and 
to serve as a highly useful aux 
iliary to what may seem the 
senses of sight and heari 
‘The powers of the 


possibilities that lie in full use of 


the sense of touch, Probably 
more remarkable still ix the 
familiar case of Helen Keller, 
‘who, deprived of both sight and 
hearing by an attack of sickness 
in babyhood, and seemingly 


fated to remain a hopelessly ig- 
norant and dependent human 
being, successfully completed a 
college course, won a doctorate 


All of this she necom- 
plished entirely by means of her 
‘sense—or senses—of touch. 


Triumph over Blindness '~ 


Laura Bridgman, the young 
poetess of Bullalo, is another 
Blind’ and deat person who has 
triumphed over the eruelties of 
nature through training of t 
tense of touch. Tt will be 
membered, too, that Homer, ¢ 
of the frst and greatest of t 
World's poets, undoubtedly, waa 
blind, So was the great Milton. 

‘But the usefulness of the sense 
of touch is not confined to thane 
‘who are deprived of other senses. 

T know a cloth merchant who ean tell 
the value of cloth to within a few cents 
yard by feeling it. He can tell how many 
‘reads it contains to the inch. Te knows 
instantly whether the material is pure 
‘wool or wool mixed with cotton; whether 
itis pure aillc or one of the recent! 
{invented artificial silks; whether it. fis 
loaded with metallic salts that add apps?-~ 
tently to the body’ of the material but 
make it likely to erack and to be short- 
lived in wearing. ‘He knows the sttength 
of the fiber, whether itis short or longa” 

‘This knowledge he has acquired ont 
a result of persistent training, for he ne 

tered the mercantile field ax a, 
cleric and had no previous ex- 
perience in. any. other field. 
His sense of touch is no better 
than that of the “average 
hhuman being, but he. his 
learned the priceloss habit of 
concentration and attention. 

D 


Study Your Impressions, 


He has learned to intenc?’~ 
pret aright th “i 


spressions his 


tantly when he encounters 
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» Amazing Photos of the Atomic Universe 


Photographs Nos. 1, 3, 5, and 6 by Mr. Blacke 
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Astronomy from the Cellar : 


How a Busy Man Mates the Stars His Textbook 
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An Interview with James Hartness, ex-Governor of Vermont 


By Raymond J. Brown 


HEN I was Governor of Ver- 

mont, there were times when 
the alfairs of state assumed pro- 
portions that seemed overwhelmingly im- 
portant, At such times I would go to my 


fairs of men on earth, their in- 
trigues, their ambitions, and their en- 
deavors, became trivial. ‘Then the seem- 
ing importance of this world, the states 
and nations of which are marked off by 
definite, narrow lines, paled into insig- 
nifleance in comparison with the vast 
worlds that lie beyond us; worlds that 
have no boundaries; worlds whose infi- 
nite size we cannot comprehend, 


Earth's Affairs Seem Insignificant 


“Whenever my troubles get too much 
for me, whenever I begin thinking that I 
‘am carrying a heavy burden, I find solace 
in my telescope. Properly enough, it is 
always the amail end of the instrument 
that points toward the earth. A few 
minutes’ gazing into the wonders of the 
skios, and my alfairs are reduced to their 
proper proportion in the scheme of the 
unfathomable universe. ‘They become 
inconsequential, unimportant; hence, why 
‘should they annoy met” 

‘Thus does James Hartness—prolitie 
inventor, successful selfmade business 
man, former governor of his state, recipi- 
‘ent of honors for useful scientific achieve 
ment—deseribo the unique philosophy of 
life that has come to him from pursuit of 
his hobby. of astronomical observation 
“from the human standpoint.” 


| An Underground Obsereatory 


Going underground to look at the 
heavens may seem like a strange anomaly: 
yt that is exactly what Mr. Hartnes 
oes. For on his big hillside estate at 
Springfild, Vt, he has constructed the 
strangest astronomical observatory in the 
‘world—a subterranean cave of concrete, 
containing a half-dozen rooms fitted up 
au Inboratory, library, study, office, and 
retiring and storage rooms. "Connecting 
with his home by a 200-foot tunnel, the 
‘eave enc'with the observation chamber, 
a conerete structure from which juts a 
cast-iron revolving turret that holds his 
telescope. 

In this turret, which is an adaptation of 
the revolving turret of a battleship, Mr. 
Hartness conducts his studies of other 
worlds. There he is shielded from inter- 
Tuption and from distraction by annoy- 
faces of the world in which he lives. 

‘lis observatory is little short of revo- 
lutionary from the standpoint of the or 
thodox astronomer. In fact, when his 
firat rough plans were shown to astrono- 
‘mers and makers of optical instruments, 
they shook their heads gravely and as 
‘sured him that it couldn't be done. 

‘But Mr. Hartness, who had something 
‘more than 100 inventions to his eredit at 


the time, merely listened to the objections 
‘and built his observatory virtually as he 
hhad planned it. Later he had the satis. 
faction of hearing from his critics that his 
instrument produces results that compare 


favorably with astronomical apparatas of | 


large observatories. 

In the cosy study of his subterranean 
retreat, Mr, Hartness, a tall, wiry, grave. 
faced man, with kindly eyes, told how 
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Says Dr. Paul Kammerer: 


The Leopard Can Change His Spots 


By Lane Stuart 


HAT acquired char 
aeteristies—the deft 
fingers of the musi- 
in, painter, or skilled arti- 
nj” the ingenuity of the in- 


ul Kammerer, biologist, of 
1¢ University of Vienna, 


An Enthusiast 


T called on him the day 
after he arrived in this coun- 
try. I found him confined to 
his bed in a New York hotel, 
the vietim of a recurring fever 
contracted on one of his early 

xploring trips in Africa; but 

Iven his sickness could not 

‘iminish his enthusiasm once 

‘was on the subject of his 

ile work—the endeavor to 

rove scientifically that the 

highest qualities we have 

built into our lives can be 

passed on to future genera 
ns. 

Doctor Kammerer has 
reached his revol 
conclusions after almoxt 20 
years of scientific experiment 
with lower animals, 

He has grown eyes in blind 
newts. He has given to land 
toads the physieal character- 
‘stics and habits of the water- 

welling branch of the 
species, He has changed the 
ra ‘of the epots on a sala 


jander’s back. Eventually, 
says, he hopes to prove 
that. the leopard’s spots ean 
be changed in the same way. 


Changes Permanent 


He has caused certain amphi- 
ians to alter their breeding 
bits. And these new cl 
teristics, produced by pa- 
jent scientific work on suc 
ive generations, he asserts, 
‘made permanent, and are 
insmitted by their posses- 
E to their progeny, on and 


he explained to 
» “certainly are acquired 


A Second Darwin? 


DR. PAUL KAMMERER, biologist of the Univer- 
sity of Vienna, has been a storm center of scientific 
discussion ever since he first announced his revolutionary 
doctrine of “short cut evolution’"—the theory that a son 
directly inherits the acquired characteristics of his father. 

‘Scientists of world-wide reputation have hailed him as, 
the greatest biologist of his time, the logical succestor to 
Darwin: others of equal standing have been skeptical, 
and a few have called him a misguided enthusiast. 

The attention of the world was focused on Doctor 
Kammerer when, about a year ago, 50 professors and 
students at Cambridge University invited him to England 
to demonstrate his theories. 

‘And now he comes to America to lecture to our 
leading universities. The accompanying interview is 
presented in the belief that whether you agree with 
Doctor Kammerer or not, you will be interested in his 


theories, 


And Fathers Can Pass Their Good Characteristics to Their Sons 


branch of life invariably ap- 
ply to all others—plant life 
and animal life alike, The 
discoveries of medical science 
are the result of scientific 
work on the lower animale- 
guinea pigs, rats, and rabbits, 
Science derives its principles 

irding life from the lower 
imals, then works gradu- 
ally to man, 


Proof from Animals 


Tt in on this method of 
‘scientific research that I base 
my conclusions. I. cannot 
prove absolutely that the 
characteristics acquired by 
‘one generation of man will be 
transmitted to the next. Pos- 
all be able to 
span of life ix 
too long for one investigator 
to observe facts regarding 
‘several generations, With the 
lower animals we ean do #0 
because they are short-lived 
—five or six generations live 
and die in a decade. My 
hope, though, is to prove this 
principle of the transmission 
‘of acquired characteristics in 
the lower animals 10 con- 
elusively that science must 
accept it as being true of man 
to the same degree. 

“Long. after I was con- 
vineed by my experiments 
that it was true, Twas gra 
fied by a striking corrobora- 
tion in the findings of Dr. 
Richard Semon, a German 
scientist. Doctor Semon di 
covered that a child before 
birth bore callouses on its 
fect, near the big toe and 
the ‘heel, where its ancestors 
had developed them through 
‘many generations of walking. 


Seeking More Evidence 


Callous growths on the feet 
certainly are an acquired 
characteristic, This is the 
only instance I have heard of 
where the principles { am 
seeking to prove seem to ap- 
ply to the human race, One 
case, of course, is not conclu 
sive. But others will come to 
light; ot that I feel certain, 

“It is not in the transmis 


Sharacteristics, not natural ones. ‘Take 
hhe proteus, or blind newt. ‘This animal 
or centuries has inhabited the dark cav- 
fms of the seas. Tt has had no need for 
, and its eyes have become mere rudi- 
jentary organs under its skin. T exposed 

ive generations of newts to red 
constantly, night and day—and at 


Inst a newt appeared whose eyes had 
pushed through its skin. Moreover, this 
characteristic was transmitted to the next 
generation. 

“If this transmission of acquired char- 
acteristics can be effected with some 
animals, I am convinced that it will apply 
tomanas well. Principles applying to one 


sion of purely physical characteristics, 
however, that the human race is chiefly 
concerned. I hold also that mental, 
ethical, and moral characteristics, once 
acquired, ean be made inherent. "I be- 
lieve that every deed, every happening not 
only leaves an indelible imprint on the 
individual but is transmitted to the 


. oe 


“4 


offspring. Hence, I believe, too, that 
favorable characteristics produced in one 
generation through normal life and 
‘wholesome environment can improve the 
human race and result in marvelous prog- 
ress from generation to generation. 

“This is more than 
call it eugenies from 
rather than from a ne 
to say, instead of sceking to improve the 
human race by the elimination of bad 
qualities in succeeding generations, I hold 
that the improvement should be brought 
about by inducing positive, good qualities 
which will be transmitted to the offspring. 
‘This, of course, is a matter for the future. 
T ean only hope to point the way. 

“Science long has recognized that cer- 
tain animals acquire a color similar to the 
color of their surroundings. For example, 
the hair of certaix rats in the 
deserts is sand-colored, Every 
fone knows of the white-furred 
animals that inhabit the polar 
regions. seek to prove that the 
acquisition of these colors is due 
to the animals’ direct imitation 
of their surroundings. Further, 
hope to prove that their bodies 
fare altered in form and strue- 


tie of the lower 
‘animals alone, but of mammals 
‘as well, and probably man, 


Color Changes Inherited 


“In experiments sala- 
mandera I have shown that 
specimens foreed to live on a 


yellow background eventually 
become almost yellow and that 
their progeny is yellow at birth. 
Likewise, salamanders that have 
lived on a black background 
become almost entirely black, and the 
next generation is black as well. By plac- 
Ing land toads on an island in a warm 
‘aquarium through which cool water was 
flowing, I eaused them to plunge into the 
water to escape the heat and to acquire 
in time, the characteristics of the water- 
dwelling toads, including pads on the feet. 
‘These characteristics have become per- 
manent and have been transmitted to the 
next generation. 

“Strange to say, I have noted that the 
acquired characteristics become stronger 
and of greater hereditary power than the 
original, or natural characteristics. Prob- 
ably I can make the reason for this clear 
by a simple analogy. A man is more 
conscious of new shoes on his feet or a new 
ring on his finger than of old shoes or an 
old ring he has been wearing for years. 
‘That is because the new articles irritate. 


New Qualities Gain Force 


A somewhat similar sort of irritation 
fs eaused in animals by a new physical 
characteristic, because it is unfamiliar. 
And the acquired characteristic, because 
it is constantly making its presence evi- 
dent, exerts a stronger force in propaga- 
tion than the old characteristics. 

“Dr. Francis B. Sumner, of California, 
by placing rats in cold and warm rooms, 
has caused the animals to vary in the 
heaviness and texture of their coats. He 
also has performed experiments that have 
indicated that color changes in animals 


<= 
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are due in large measure to the animals’ 
adaptation to their surroundings. That is 
to say, color changes are due not merely 
to the survival of those animals that in 
colorings are best fitted to their 
particular surroundings, but to more or 
Jess rapid acquisition by the animals of 
the color of their surroundings 

“These changes—in color, form, struc- 
ture and traite—biologists generally hold 


Both of the salamanders, the 
frowth of which pictured 
Stove, were descendants, ofa 
fire "talamander confined on 
yellow” sil during its fe 


come about: through evolution- 
ary changes through many yen- 
erations. My contention is that 
the evolution is shorter; that the 
changed characteristics are ac- 
quired by one generation an 
transmitted to the next, afte 
which they are permanent andj 
will remain so until change of 
environment causes othei 
changes. 

“It is a long step from my ex- 
periments to the formulation of 

nciples that may be applied | 
to man, 1 am convinced, 
though, that some day we shall 
have well-defined laws regarding 
the transmission of characteris 
ties in the human race, We shall know 
how favorable characteristics may be ac- 
quired and how they may be passed of 
‘Then the world always will be assured 
leaders in the arts and sciences.” 

Doctor Kammerer is a slight man of 43, 
aan ascetic in appearance. He is a mu 
ian and composer and the autho 
dozen books and innumerable scientific 
papers; yet his revolutionary theories| 
hhave met with slight encouragement from 
tthe scientists of his native land. 

When he sought the right to lecture at 
the University of Vienna 12 years ago, the 
scientific paper that accompanied his ap- 
plication was rejected summarily, and the 
application denied, A little later, though, 
this same paper was awarded the Soem- 


Called to English University 


‘Then the University of Vienna sought 
out Doctor Kammerer, making place for 
hhim as lecturer. Yet he had to live, support 


‘mens, on about $150 a year, 
called to the colors. 

‘After the war, he no longer was able to 
maintain a laboratory, and the pursuit of 
his work seemed hopeless until, about a 
year ago, he was invited to lecture before 
2 group of scientists at Cambridge Us 
versity, England. There the attention] 
of the world was drawn to him, and 
present visit to America is the result, 
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-Fish Planters to Make Our Rivers 
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Yield Fortunes in Pearls 


By Robert E. Martin 


|CIENCE soon will place millions of 

‘dollars in the inland streams of the 

United States, there to be gathered 
by any one who desires. 

‘This amazing announcement was made 
recently by the United States Bureau 
of Fisheries which, through scientific 
Propagation of fresh-water mussels, plans 
to make dozens of rivers throughout the 
Iand yield rich harvests of wealth in 
earls, 

During the last year the streams of the 
country are estimated to have given up 
$16,000,000 in these gems, produced 
by natural means within the shells of 
‘mussels that lie along the bottoms of 
rivers like the Mississippi, and the 
Black River and White River in Ar- 
kansas—streams that have been 
dragged by pearl fishers for years. 


‘Science Enriches the Pearl Market 


But this enormous annual wealth in 
fresh-water pearls is small, say govern 
ment experimenters, compared with 
what may be expeeted from scientific 
methods of increasing pearl production 
—methods that will be adopted this 
‘year ns the result of long experiments 
by the Bureau of Fisheries with 500 
Varieties of mussels found in the 
Mississippi Valley. In from four to six 
‘years they expect a crop of pearls that 
will surpass in. treasure the richest 
“trikes” made in the gold~ 
fields of California and 
Alaska. 

‘The experiments of the 
bureau were conducted at 
ita tation at Fairview, 1 
f the 500 varieties of mus- 
sels tested, 40 were shown 
to lend themselves to pearl 
culture, Many of these, it 
was found, could be stimu 
luted to the production of 
larger and finer pearls. ‘The 
fact that single pearls worth 
$25,000 already have been 
produced naturally and 
taken from the streams of 
‘the country, gives some in- 
dication of what may be ex- 
pected with scientific prop- 
gation. 


‘The spawn of the mussel is a parasite. 
Tt attaches itself to the gills and fins of 
certain fiah, particularly catfish and bass. 
Unless it ean find this lodgment and feed 
uupon the tissues of the fish, it will die, In 
from nine to 24 days, depending on the 
species, the mussel is developed suff 
ciently to drop away from the fish and 
sink to the bed of the river. ‘There, after 


conditions and to see that the spawn has 
its opportunity to thrive by attaching 
if to fish. ‘This will be done by inocu- 


‘several years’ growth, the mussel produces ating fish that are left stranded in shal- 

its valuable pearls Tow water when rivers recede after 
The plan of the govern- pring floods, 

ment is to procure t ‘Salvaging these fishes by plac- 


‘ng them back in the rivers ix 
@ work carried’ on exten- 
sively by the Bureau of 

Fisheries, millions of ‘fish 

being reseued by govern- 

ment men every year. ‘The 

method of inoculating the 
stranded fish with mussel 

spawn will be either to 

place them in water con- 
taining the spawn or to pour 

te apawr-filed water directly 

into the gi 


spawn under favorable 


Fisheries already has 
spread mussel spawn through 350 
miles of the Mississippi between Towa 
and Mississippi. It is estimated that 
the yield of this sowing will be not less 
than 3,000,000 mussels, many of which 
in five years or so will contain pearls. 
‘The mussels are gathered by drag- 
ging the bed of the river with blunt 
hooks. ‘Then they are subjected to 
heat sufficient to cause the shell to 
‘open without ruining the 
pearls, After the mussels 
have ‘been inspected for 
pearls, buttons and other or- 
naments are made from the 
shells, or they are ground 
up to serve as chicken feed 
and fertilizer. 

‘The largest pearls found 
in United States rivers in- 
clude one weighing 103 
grains, taken from the Black 
River, Ark., in 1904, and 
‘one weighing 68 grains, from 
the Wisconsin shore of the 
‘Mississippi in 1907. These 
sold respectively for $25,000 
and $15,000. The record 
catch for a month contained 
pearls worth $300,000, taken 

by Wisconsin fishermen. 


Inoculating & fah with embryo mussels. Water 
containing the emibryon is poured ints the ell 
‘The inact shows how the yours mussels tach 
themacives to the gil, feeding upon the tvewes 
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Putting Plants to Work on 
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the Night Shift 


Science Speeds 


By Newton Burke 


EARS ago, through 
the development of 
artificial light, science 

made possible the 24-hour 

day in industry. Now, 
through the same agency, 
science is putting plants, 
ike human workmen, on 
the night shift. For scien 
tific research has revealed 
the fact that certain plants 
may be grown by electric 
light, Subjected to artificial 
light after nightfall, these 
plants are found to be hur- 
ried to maturity with double 
their normal speed and to 
acquire as well a vigor equal 
to, and possibly greater 
thin that of plants grown 
‘under natural conditions. 


Growth Is Doubled 


In six wooks’ experi- 
ment conducted recently by 
the Westinghouse Electric 
and Manufacturing Co,, in 
a greenhouse at Baldwin, 
N. Y., 12 varieties of flowers 
fund 12 of vegetables were 
sown. Half of the plants, 
in addition to being exposed. 
to the sun during the day, 
were bathed in the light of 
‘six 500-watt electric lamps. 
for five hours each night. 
‘The other half received only the light and 
hheat of the sun, being shielded from the 
rays of the lamps by oileloth curtains. 

‘At the end of six weeks, Professor Hugh 
Findlay, of the Department of Agricul- 
ture, Columbia University, who was in 
charge of the demonstration, found that 
some of the plants that had been kept 
working night and day were about twice 
as far advanced in growth as those that 
hhad received only the sunlight. These 
were plants that bear broad leaves 
characteristic enabling them to absorb the 
extra light in larger proportion 
than plants with smaller leaves. 

‘The experiment has been hailed 
‘as a useful, practical discovery 
that ean be’ applied immediately 
in commercial greenhouses to 
make growers more independent 
of weather vagaries as affecting 
the light and heat of the sun. 

Even more astounding are the 
experiments in scientific plant 
culture recently undertaken in a 
plant laboratory established at 
‘Yonkers, N. Y. There 30 scien- 
tifie workers actually are manu- 
facturing every climatic condition 
that might affect plant growth. 
‘There, too, plants are being put 
fon the night shift, but they are 


Up Nature’s Food Factories 


being supplied as well with tropical tem- 
peratures and with humidity as desired. 
Atmospheric conditions are being manu- 
factured artificially by injecting into the 
air of the greenhouses the earbon dioxid 
that the plants require in larger quantities 
than nature provides. 

‘The ultimate purpose of the Yonkers 
laboratory, known as the ‘Thompson 
Institute for Plant Research, is to con- 
serve and improve the food supply of the 
world for future generations. The insti- 
tution has been established by funds pro- 


vided by Colonel William | 
Boyce Thompson, of Yon- 
ers, noted mining engineer, 
financier, and philanthro- 
Pist. Several years ago 
Colonel ‘Thompson recog- 
nized an alarming poasbili- 
8 that the hand of famine 
might some day be Ia 
imericn, the land of plenty. 
He foresaw that within 25 
‘years at the rate our popt- 
lation is growing, the farm- 
lands of the United States, 
under present methods of 
cultivation, will be taxed to 
heir limit of produetions 
in other words, that the 
yield of the farms will be 
barely equal to feed the 
140,000,000 or 150,000,000 4 
people who will then be in 
the country, 


Patriotic Research 


He determined to do his 
share to increase the native 
erops of America #0 that 
this country need never be 
dependent on the rest of the 
world for food. The result 
was the establishment of the 
‘Thompson Institute, which bears the 
same relation to the world of plants that 
the Rockefeller Institute for Medical Re- 
search bears to mankind. 

Control of the diseases of plants and 
improvement in methods of cultivation, 
comparable with the sanitary measures 
by which modern science has bettered the 
iving conditions of man and added to his 

have been awaiting the efforts 


Institute will stand midway between the 
State and Federal agriculture experiment 
stations, busied with solutions of 


iate practical problems, and 
‘the universities and colleges where 
botany departments are devoted 
to purescience. Its research work 
will be conducted always with the 
practical end in view of eventually 
bettering and increasing the food 
supply of the world. 

The institute occupies a nine 
‘ere plot, and comprises a quad- 
rangle of laboratory buildings and 
extensive greenhouses. One labora~ 
tory building has been completed 
at a cost of $700,000 and now 
houses 50 scientific workers. These 
include not only plant experts, but 
chemists, microscopists, bacteri- 
ologists, ‘and specialists in oth 


related branches of scientific research. 


‘The laboratory equipment includes 
the world's most improved apparatus 
for plant research. Individual lsbors- 
tories are provided for the experimen- 
ters, each laboratory having electric cur- 
rent of 110 and 220 volts, vacuum pipes, 
high and low steam. pressure, 
frigeration, "and compressed’ sir 
standard equipment. There are 
rooms for photographie work, 
ating chambers, and a mieroe 
laboratory. 

In one of the greenhouses “s 
can be maintained at night, a 
Columbia University 
periment at Baldwin, by 
swinging a crane that sup~ 
ports a bank of 42 1000- 
‘watt electric lamps. above 
the plants. But electrci 
although making possible 
night shift for plants, sup- 
plies only poor imitation 
of sunlight; for, while the 
sun gives 37 per cent light 
fand 69. per cent heat, elec- 
trie light gives only 7 per 
cent light and 93. per cent 
heat. ‘The tremendous heat 
generated by the lights in 
this greenhouse would be 
sulfieent to bake the planta 
tunder cultivation as well as 
to make it impomible for 
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pathologist at the institute, constructed 
about 25 glass cages—greenhouses in 
miniature—in each of which was placed 
several healthy aster plants, Insects 
then were introduced into the cages, a 
different species in each. Soon it was 
observed that only in the eage con- 
specimens of the brown leaf 
a tiny insect not much larger 
3 mosquito, did the plants de- 
velop yellows. ‘This determined the ear- 
rier of the disease. ‘The next step will be 
to find the eausative agent, which may 
or may not be a protozoan—a single 
cell of animal life that has its first 
‘stage of being in the insect 
carrier. That found, the 
next problem will be to 
produce a plant capable of 
resisting the disease, 

It is interesting to note 
that the method used to 
determine the carrier of 
asters’ yellows was almost 
identically the method em- 
ployed in discovering that 
yellow fever was trans 
mitted by the mosquito, In 
fact, there is a remarkable 
similarity between the dis- 
‘eases of plants and human 
diseases, 

Plant research offers un- 
limited fascinating possibili- 
ties for food conservation. 


‘one to enter, So the 
hheat of the lamps is “file 
tered” by causing thelr rays 


Goh The 


1A and the lettuce plant. 7 


‘The loss through plant 
diseases of a single bushel of 
‘wheat from an acre may not 


‘Sor crown ser both artical ht snd un whe the ceca 
‘to pass through two glass ee and, a seaees, 7B. aa eater nal Sete ew seem appalling at first 
platen between which is petape tows De Willa Crocker, dae hemor lance; yet if a single bushel 


flowing constantly a stream 
of clear, cool water, 

Still ‘other greenhouses are provided 
with roofs of “spectrum glass” —eapecially 
colored glass that absorbs the ultra-violet 
and other rayn of the sun detrimental to 
the growth of planta, Under these roots 
plants have been found to develop with 
double their natural speed 

‘An investigation during the last six 
months to determine the carrying 
of “asters' yellows,” a virus disease that 
attacks asters, indicates the sort of prac 
tical worl the Institute will earry on. Be- 
Hieving that this disease was transmitted 
by inweets, De. L, 0, Kunkel, plant 


is lost’ from every one of 
the millions of acres that re 
under cultivation, a tremendous blow is 
struck the world’s food supply 
Conversely, adding one bushel of wheat 
to the yield of an acre may not appear to 
plishment of 


be an acec normous ime 
portance, yet the wheat erop of Canada 
has been increased 20,000,000 bushels a 


the energies 
of the scientiste at the Thompson Insti- 
tute are being employed. The director of 
the institute is William Crocker, one of 


America's 
the discove 


ernost botanists, famous as 
+ of ethylene, 
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ia 
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My Plan for Cheaper Homes‘ 


> orld-Famous Inventor Offers Novel Method 


of Building Distinctive “Custom-Made” 
Dwellings of Concrete Slabs 


By Simon Lake 


EARLY every- 
‘body has felt the 
preaure of the 

housing shortage that 

has existed in the United 

‘States for several years. 

At a time when this 

‘shortage was most acute, 

there occurred to me the 

possibility of developing 
new type of dwelling 
one that admitted 

fre ern 

Jess costly materials, yet 

‘one that could be erected 

by a small number of 


From Ships to Houses 


It may be remembered 
that during the war con- 
crete was proposed as a 


co - 
ce 


Architect's dr 
We new poe 
wae at-shinged oot, 


ment recently studied 
my new method of hous 
building, indorved it ene 


‘substitute for lumber or 
‘steel in the construetion 
of ships and that a num- 
ber of ships were built of 
this material 1 took out some patents 
for concrete shipa having double w: 

make them suitable for earryin 


struction to houses. 
perimental house in 1918 and also built a 
number of test slabs. 

‘Out of that experiment has come a new 
plan for house building based on the use 
of reinforced concrete slabs made in 
standard sizes for all parts of the house. 
‘These slabs are hollow, 40 that a layer of 
air acts as an insulator between the 
inner and outer surfaces; insuring 
coolness in summer and warmth in 
winter. 


A Practical Concrete House 


T have now completed what I be- 
lieve to be an entirely practical 
method of manufacturing concrete 
houses of any type, from « small sea- 
shore bungalow to a skyscraper, ac- 
cording to any plans that may be 
drawn, with any sort, of exterior 
finish ‘or decorations that may be 
specified, with any sort of interior 
arrangement of rooms; houses that 
are rainproof, moisture-proof, cold~ 
proof und heatproof, earthquake- 
roof, and all but ‘indestructible. 
Moreover, I believe these houses ean 
be built for approximately half the 
cast for which brick houses could be 
erected by the usual standard method 
of construction. Small houses ofthe 
bungalow type ean be put up like 
Aladdin's palace, virtually overnight. 

‘This may sound like « flight of 


fancy, but I assure you it is not. Plans of 
construction and manufacture have been 
worked out scientifieally. The strength 
of construction has been tested by muni- 
cipal experts and has exceeded their re- 

Model houses have been 
1e withstood a variety of 


In this connection it may be well to 
mention here that a scientist investigating 
earthquake and fireproof construction of 
houses on behalf of the Japanese govern- 


Homes by the Wholesale 
IMON LAKE, world-famous inventor 


Uhuslustically, and ia take 
ing the details of my 
process back to Tokio 
with him. 

‘The essential differ- 
ence between the new plan of con 
struction [have evolved and my former 
experiments in the building of “one- 
piece” houses consists in the fact that, 
while the early houses were ready made, 
those that I plan to build now may be 
custom made, That is to say, the pro- 
spective home owner need not be limited 
in choice to a fixed number of “ready 
made” plans, but may have his house 
built according to his architect's plans, 
no matter what the style of architecture 

‘or of exterior finish. 

‘The house may beconstructed on the 
lines of a Dutch Colonial cottage, a 
modern American mansion, a square 
city house, or a factory building. It 

‘and a tile roof, 


upper floors shingled. It may be 
painted, it may be treated to give the 
effect of marble, or it may remain 
‘undisguised and ‘unadorned concrete 
construction, 


For Decorative Effects 


‘The distinctive decorative effects 
are produced by placing a “veneer” 
‘of the desired material on the surface 
of the slab when casting. ‘The effect 
‘of a heavy roof of slate, for example, 
is obtained by installing on the slabs 
slate shingles only a sixteenth of an 
inch thick. ‘The effects of tile, brick- 
work, or stone are produced similarly. 
Once installed, the ‘“veneer” becomes 
an integral part of the slab itself. 


In my plans for building custo: 


made houses I am making use of the well 
Jnown manufacturing principle of stan- 
dardized parts. ‘The unit of construction 
are slabs 12, 16, 20, or 24 feet in length 
‘and up to 10 feet in width. ‘Those lengths 
fre used because T have found them eon 
venient and best adapted to the various 
types of houses. ‘The 10-foot width was 
adopted because that is the maximum 
width of slab that may be transported 
safely on a flat ear. 

‘The slabs are to be cast in a central 
plant, earried to the location of the pro- 
posed buildings, and lifted into place by 

| derricks. One wall slab, of the 10-by-20- 
foot size, which can be cast in a few min- 
utes, is equivalent to 2000 bricks. Since 
the “setting” of the concrete ean be 
speeded by a special process I have de- 
veloped of circulating warm air through 
its hollow interior, the slabs can be in- 
stalled on the second day following their 


casting. 
li ‘That this method of construction should 


in at 
to the unit of 
rea than the bul 
ing processes com- 
iy employed. fe 
fpparent, further 
saving in thie par- 
ticular is effected by 
the use of derricke to lft the units in 
place. Since by using the slabs we start 
with a saving of at least 50 per cent on 
‘materials, I feel confident that the efficient 
application of my process can result in a 
50'per cent cut in' the 

cost of a house. 

Except for purely 
decorative features in 
fide oF out, the houses 
T have planned would 
boofalal units throurh- 
‘out from foundation to 
oot. Wooden or other 
flooring, if desired for 
decorative effect, would 
he laid over the ‘con- 
erete floor slabs. ‘The 
units would be joined 
by = patented method, 
which would make the 


Lt te slab 


‘This drawing shows how the lnventer foremes the application of his 

tethotof comm datooramade™ ale hovers 10 Taree scale wb 

tin development. ‘The sate would be trataported Yo the developement 
fy eaway. lighter, er moter truck 


= tack 
d'by the Lake pesces 
fqivalont ta 763 pounds sent ft 


‘Thee 
tits also might be utilized on a steal 
fon in the construction of sky 
serapers 
‘eral test houses constructed entirely 
‘on these plans have withstood shocks and 


jars when being transported from place 
to place by motor truck, greater by far 
than the strain put on any structure in. 
Japan in the recent earthquake. 

T have estimated that for $3500 it will 
bbe possible to build a seven-roomed home 
‘of the type that has recently come into 
great popularity in sub- 
urban developments. 
‘This is much less than 
a good quality frame 
house of the same sort 
‘would cost almost 


And not only will the 
new process enable the 
home-builder to obtain 
‘a house at half the cost 
‘of other type dwellings, 
but also it will save 
hhim practically all cost 
‘of upkeep and repairs, 
assuring him of a home 
that should stand for 
many generations. 
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A MOVING SCAFFOLD. FOR PLASTERERS 


HE sea ir saereafaendig 
their i ‘ty an peg pried 
hile they Yhoved ther taging eave 
Toreman for the Aberthaw Construct 
Co,, Boston, Mass., an idea for the el 
aon ofthis waste In traneportation, 


Combination Bed and 
Easy Chair 


‘\OMBINING the 
functions of easy 
chair and bed, a 
newly invented fo 
ing armehair 
an ingenious ar 
rangement of fit 
tings and compart 
ments under the 
eat is designed 
eapecially for use in the small-fodern 
apartment, or for invali 
By: 
adjust his 


Ce 


it cah 
‘any desired angle. 
A box ble, and medicine 
‘chest “keep ‘ll the more necessary com- 
forts within easy reach. The two front 
logs of the chair aide forward. 


On two sets of light wheels, taken from 
concrete buggies, he mounted a working 
platform, as shown above. The plasterers 
move this rolling platform from place to 
place by pushing against the wall with 
their hands, 


[OUNTED on 

‘a track-lay- 
ing tractor, this 
powerful snow 
conveyor and 
loader, perfected at 
Aurora, IIL, is de 
signed ‘to remove 
snow quickly from 
city streets. The 
manufacturers 
claim it will load 
a. fiveton truck 
with eight cubic 
yards of snow in 
234 minutes. While 
a powerful shovel 
plunges into the 
drifts, the endless 
belt conveyor car- 
ries the snow up- 


ward to the truck. 


Secs Washing Machine 
Weighs an 30 a 
Agere ‘e sexe 


a au 
rai 


rg ne 


vented for apartment dwellers and others 
who find the 


cylindrical, six 
fhehes in 
diameter and 


boiler,’ bath. © 


tub or sink Fite ata 
filled with hot" Nfater ets 


water and the 

soiled clothing. A four-bladed dentrifugal 
pump in the lower part of thé cylinder, 
into which water flows through small 
holes, ejects a vigorous current that 
‘swirls the clothes, cleaning them. ‘This 
current has a jet pressure of five pounds 
to the square inch, It is claimed that 10 
minutes’ operation suffices to clean a 
tubful of clothes. 


Spring Churns the Butter 
with Little Urging 


USPENDED from a 12inch spr 
this ingenigue 


7 
said to tun er ini 
‘on ita nage CS 
tri 


iy Sind we e's 


Stic is bem 
to a conven 


y (Socket Holder Converts 
Vase into Lamp 


JRNAMENTAL vases may be con 
‘verted instangly into attsfctive elgey 
tric lamps by th€ insertion of this newly 
bo attagfiment=~ Within 
/wide lighltsythe fixture will fit any site 
vase. 


Should the receptacle be desired ‘for 
flowers, the attachment may be with- 
drawn. Trophy cups can become dis- 
tinetive utilities. 

‘Two spring clips press the inner walls 
of the vase so firmly that the vase-lamp 
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Inserting the socket attachment in vase 


way be picked up by the top. No boring 

and no weighting with sand are necessary. 

‘The eylinder shown between the two clips 

is a two-pound weight that brings the 

' enter of gravity beneath the mouth of 
the vase, stabilizing the lamp. 


Safety Stand for Smokers 
I Won't Spill Ashes 


HR's * 
athoker's 
sstand that can't 
fall over or spill 
‘ashes, and that 
extinguishes 
ighted matches 
and atubs 
dropped into it. 
‘The weighted 
‘base causes the 
] stand to return 


to an upright 
position when 
tipped, Any- 
thing dropped 
in the ash re- 
ceiver falls into 
thehollow base, 
where lack of 
‘oxygen extinguishes tobaceo embers and 
‘burning matches. It is claimed also that 


i the base retains all stale tobacco fumes. or the dealer. 


ing completion 


World’s Largest Swimming 
Pool 1000 Feet Long 
AN $8908 sizing po! sid to be 


e world, has been 
ompleted in a 60-aere park at San Fra 
cisco in the hoperthat it will serve, as an 


attrattion to bring she Gfyaipic 
Amerie 

Measurements of the Great tank arc 
standardized Yor official aquatic contests. 
It is 1000 feet long and 100 fect wide, 
with the exception of a central portion 
50 yards wide to provide for a racing 
course across the pool. At one end is 
diving pit 14 feet deep. The rest of the 
pool ranges in depth from three to nine 
feet. 


esto 


‘A 16-inch steel pipe line will bring 
£5000 gallons of water a minute from the 


Pacific Ocean, thus keeping in consta 
circulation the 6,300,000 gallons in the 
pool, which will be emptied by gravity, 

‘The concrete floor is formed in sections, 
with one-inch seams between each section, 
permitting the concrete to expand without 
cracking. To prevent the salt water from 
leaking through them, the seams are 
calked with oakum and poured with 
plastic asphaltic cement. 


‘This Strong Box Sounds 
Burglar Alarm 


“THE burvlar who lifts this steel strong 
box will be surprised. Immediately a 
loud electric bell yill start clanging and 
the racket wpa’’stop even if the box is 
replaced in ifs origigal potifion. 

‘A lefer inbide # thrown tdvget the 
alarm. A metal pist, capable of osciilation, 
projects from the bottom of "tte box, 
as shown in the illustration. When the 
alarm is set and the box is resting on a 
table or in a drawer, this pin presses 
against the supporting surface. ‘The 
slightest disturbance of the box causes 


the pin to close an electric cireuit: that 
actuates the bell alarm, which rings until 
the spring is unwound. 


PAPER COVER PROTECTS AUTOMOBILE 


‘0 PROTECT 

motor cars 
stored for the wi 
ter, shielding them 
from the fuse dirt 
and dust that in- 
jure the finish, 
this easily adjusted 
cover of strong, 
heavy paper has 
‘been introduced by 
a manufacturing 
‘concern in Shelby= 
ville, Ind. The 
covers are made 
in various sizes to 
fit standard cars, 
and are designed 
to serve both the 
individual owner 


RECISE measurement,ofthe human 

heart ia said to hitye’been made pos- 
sible by this X-Fiy pantograph apparatus 
in use at the Brisith National Hospital for 
Diseases of the Heart. It is called the 
“orthodiagraph.” 


Portable Swing Lifts and 
Moves Patients 


JAVALIDS may be moved in comfort 
by this siggple device.” A. canvag qpat 
is placed APneath the patient, wha is 
raised in “sitting fposiffompon tie Bed. 
Attach to the engs of fhig/scat arejtwo 
‘sPyoekcet 
ingf arm to aprocticts turned by 
By turing the erank, the att 


dant lifts the pationt from the bed. The 
‘apparatus moves on casters, 


Ag the X-rays reveal to the operator 
tthe Yutline of the heart through an obser- 
‘vation disk, he traces the outline with an 
indicator. "To the indicator is attached 
the arm of a pantograph, which draws a 
dingram of the heart, actual size, 


‘Pension Wheels Cut from 
Solid Steel Disks 
A 


NEW type of tension wheahf6r auto- 
mobiles, smart in appesrance and 

‘said to possess advantay 

mon wire wheel, is.popil 


‘oer the com- 
in Bhgope. 
‘The wheal of Tat\ice™constFattion is 
made of tig meibers stamped from 
solid ofan especially light steel. 
‘Thus, tigenttig of individual nipples to 
adjust tHe'tension of spokes is obviated. 
Since the wheel is made of two stamped 
disks, the tension naturally is distributed 
evenly. It is claimed that because of the 
special steel construction, it is stronger, 
lighter, and more resilient than other types. 


This Handy Tool Sharpens 
Razors or Knives 


SIMPLE 

implement 
for sharpening 
razors and 
knives, devised 
by Rockwell A. 
Loomis, of 
Guatemala, 
consists of a 
tubular handle 
with a threaded 
‘socket in which 
‘are inserted the 
shanks of jaw 
members, Each j 
atone. 

‘Thesblade lof the lenite or bazoF Jyein= 
serted jae V-abaped opeuing between the 
Jaws dnd drawn across the stones, The 
abrasive stones are detachably mounted 
‘60 that coarse or fine stones may be used. 


holds a sharpening. 


Useful Garage Truck 


‘HIS handy struck, 

built ow*sol heyy 
bigets nod lictlqfitting, 
and \fitted |withfrugged 
ball-Bearity. witels, is 
designed to save time 
and muscle in the auto- 


repair shop. 


Moving an auto engine 


Grocer Candles a Dozen 
Eggs at a Time 


“CANDEING,” the procen by which 
light in made to reygal the devasta- 
geelfage, pocegtly was 


His“devieg an observation’ chamber 
built of old Yoxes and containing an elee- 
trie light, bres all egg secrets, 


RUNABOUT ELECTRIC CRANE 


ASED on an entirely new principle, 
‘an unusual type of “runabout” 


troduced into British factories and engi- 
neering works. It derricks, hoists, and 
travels under its own power, and it can 
penetrate into any corner of a manufac 
‘turing plant inaccessible to a fixed crane 


1e might be compared with a 
slant hand, ever ready to do heavy work, 
such as lifting a heavy casting on to & 
lathe, or taking steel forgings from a fur- 
nace to the machine, 


Crane Carries Own Power Unit 


Cranes usually used for such purposes 
have long wheel bases, and consequently 
are clumsy and difficult to handle. ‘These 
difficulties have been overcome in the new 
crane by combining lifting gear and 
‘chassis in a compact unit. The crane ix 
supported by four pairs of wheels. The 
front and back wheels serve for steering, 
while two pajrs ofiide whoels are for turn= 
ing.the eran, "These sige whees dg not 
swivel. yThey are driven by gh 
‘motonyguspaniied from the ch 
through a reduction ean 

When turning, the motors re ogs- 
nected in such a manner that they turd in 
‘opposite directions; so that the crane 
‘turns on the spot about its own axis. 

For turning, the front and rear wheels 
aro placed at right angles to the side 
wheels. 

‘The hoisting and derricking operations 
fare accomplished by a single motor driv- 
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SPEEDS UP FACTORY WORK 


—T 


ing rope barrels through spur-and-worm 
‘gearing. A new brake mechanism is fitted 
to the clutches through which the lifting 
gear is driven. When the cluteh is being 


withdrawn, the brake is applied gradually 
from the start, and vice versa when clutch- 


HOW MUCH SCIENCE DO YOU KNOW? 


‘ACH of the 12 important scientific 
Ei'ttcts enbodied in the anewers © 


‘Or you may have occasion to put some 
of them to highly practical use. Under- 
standing the’ principle of the fireless 


1. What is the difference between coal and diamonds? 
2. Why does the bleeding from a cut soon stop? 
3. Why does food continue to cook after being placed in a 


fireless cooker? 


4. Can the songs of birds be written down as we write other 


music? 


5. Why is it cooler on a mountain top, though the sun is 


closer? 


‘cooker, for example, might enable you to 
tiny ‘one on a carnping trip. 
“Monthly Dozens” that appear 
in each iste of POPULAR SCIENCE 
MONPYLY are ag casy and fascinating 
‘courggit sciegee/ a course with the zest 
of a Baume. fest your knowledge of 
science-"with Ahese questions. When 
Wve done our best, turn to page 150 
for the corséct answers. 

‘You'll be surprised at the amount of 
real satisfaction and practical value you 
will gain from this knowledge of the sim- 
ple facts of science, 


6. Is it true that a drowning person always comes up three 


times? 


ing in, ‘This is said to nave a great deal of 
current. In addition, the motor is auto- 
matically stopped of started when the 
cluteh lever is operated, 

Current ix supplied by a storage bat 
tery that also acts as a balance woight, 


Smoker's Reading Lamp 
/ Was Ashtray Attached 


FFOR the man who likes to smoke while 
ie reads, this combination ash re- 
ceiver, cigar’ rest, apdymatchengceptacle 
is attathad to the iso pt wfiortpble fad/ 
ing lamp that wll clang ofa tole ellgagle 
chair arm9f onalfnost dny confenient ft 

‘The Aevice“Also is adapiled for fard 
playing, for the lamp when clamp re- 
quires only a few inches of table wurtuce 
and the ashtray) is below the table level 


7. What is the safest stimulant? 
8. What is the speed of thought? 
9. Why is the water of the sea salty? 


10. How can you make air hot without applying heat to it? 
11. How does the phonograph reproduce sound? 
12. How do fireflies produce their light? 


~ Loads Vegetables 


*TOBPING, dieting, and loading beets 
‘economically and rapidly, this, ine 


genious {arming qnachine, inven 
Joseph Wolny ta idap, Wyo. 
to do work tint fogmedy required the 


labor of Ygom 20 tq 25. Its pers 
fe ‘omise wide utility in the 
great fields of the United 
Stat. The machine is said to be 


effective also in handling other root 
vegetables, such as carrots and turnips. 

Four revolving knives and one sta- 
tionary knife, the latter fastened into 
two flowing guides, constitute the topping 
mechani that is adjustable to any 
height, A plowlike arrangement digs 


Mechanical Servant Cuts 
and Cores Oranges 


IG apd coring oranges, or 
grapefruit quickly and att 
this light, handy new maci S 
pect - 
in 5 


‘A pair of curved blades is arranged 
ingeniously to give an up and down as 
well as a cireular motion. ‘The fruit is 
hhold just beneath the blades in a cup that 
forces it upward. 

‘The machine may be clamped easily 
to the edge of a table. 


3 


ail | 


the beets and a conveyor earri 
box at the rear. When this box is full, 
‘the operator pushes a lever and the con- 
tents are dumped in a pile. 


Smallest Motor-Driven 
Woodworking Lathe 


IA> NEW singlo-speed bench Inthe, said 
to be the smallest woodworking 
Inthe with motor-driven headstock, is 

manufactured for the smaller 


athe weak pseu] al edo 
as a holder for tools. An entirely 


inclosed one-third-horsepower motor 
drives it. 


Handy Tool Combines 
Wrench, and Pliers 


omptn- 
ING abate 

of piers th & 

ietley opoch 


that ean be ad- 
Justed instantly 
‘without turning 
the usual 
knurled wheel, 
this unique tool 
has been de- 
jigned espe- 
cially for home 
When used 
asa wrench, the 
jaws are 
justed to tie 
object they are 
to clamp and 
the toothed 
‘of the pliers 
handle is en- 
gaged in one of the depressions of the 
corrugated strip beneath the lower jaw. 
‘This Yolds the jaws firmly in place 


“Ferris Wheel’ Holds 
encils, Pens, and Ink 


ERVING as a compact and handy 
container for office materials, the 
Ferris wheel device above haa been 


ere dee wees 
vette he fr 


intwo holders. Two troughg one gh each 
‘of two other bars, hold pens ang/pencils. 
‘These, like the Ferris wheel e: 
tis 


i. 

At the base of the device aré six covered 
cups that serve as containers for pen 
points, pins, paper clips, and similar small 
articles, 

A drawer seven inches wide, two 
inches deep, and 15 inches long receives 
papers. ‘The wheel is so balanced that 
will remain stationary in whatever posi 
tion it is placed. 


“Tin Hats’’ Worn by Miners 


RMY “tin hats," designed to turn 

shrapnel in battles of the World War, 
are now being used as head protection 
against rock and ore in mines of Califor- 
nia, West Virginia, and Oklahoma, 


A Rapid Envelope Sealer 
for Office Use 


‘THIS small but efficient 
sealer is di 


fountain poh, 
‘The hatidle contains enough water 
sealing 1000 envelopes. Attached to the 
handle is a pan containing a folt pad that 
moistens the glue on the envelope flap as 
tthe sealer is drawn along it, 
foot, imme 


Tt {is claimed that 60 envelopes a minute 
can be sealed with the device. 


Guard Attachment Aids in 
Spraying Paint 


PROTECTION of machinery, stock, 
windows, and other surroundings 


while adjacent surfaces are being sprayed 
with caleimine, whitewash ilar 
paints, is said ible throu 

ait 


» 


‘use of a newly \pérfected gui 
, ment ¢ paipt spray 
wrd,-i€ is claimed, makes the 


spraying machine a superior tool for 
painting walls and flat surfaces, of for 
oiling large floor spaces, 

‘The awing joint and nozzle work inde 
pendently of the guard, and the nozzle 
may be focused at any angle, This per- 


mits of spraying trees and shrubbery. 
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MOVE TOWN TO BUILD A RESERVOIR 


HE entire 

town of Ameri- 
can Falls, on. the 
Snake River, 
Tdsho, is to be 
moved by United 
States government 
engineers in the 
course of building 
what is to be the 
largest reservoir in 
the country; for 
tthe projected stor~ 


‘age basin will cover deeply the present 
ite of the town. Eighty-three thousand 
ret surrounding the town are to be 

inundated when the project is completed. 


Fora fill 


| 
|Z \oa | 
Chemical Drawings Made 

Easy by Templet 


©, AID, scietinty st 


tga "to prod 
mote pula drawings in 
Apparkeus fopears, this 


templet or drawing guide has 
vised. ‘The figures are punched through, 

Using this templet, one inexperienced 
man can make a hundred diagrams while 
aan artist working freehand is completing 


one or two, 
P rrssaiiae Records Voice 


[PROVING on the dictation phono 
graph commonly used in business 
offices, Martin Bandli, a Swiss inventor, 
claims to have perfected a machine that 
will typewrite direct from the spoken 
word, thus doing away with the necessity 
of first dictating to a phonograph and/ 
then passing the record on to a typist fvr 
transcription. 

A speed of from 90 to 100 wordé a 
minute—about as fast as the average man 
‘can 'dictate—is claimed for the new ma- 
chine, which is operated electrically. 


77 ¥ Mechanical Page Turner 


‘Above: View f the 
Shake River, newt 
‘American Fully 


faaho. which wit 
supply water for 


Ate 
am Palle which 


‘This gigantic reservoir will have a 
capacity of 1,600,000 acre-feet of water, 
and will involve an expenditure at present 
‘estimated at more than $12,000,000, 


© for Armless Readers 
“HE difficulties experienced by armless 


| AY, persons in tu rhea ooks 
q 
ome = 
fing a 


Holding one end of the device between 
his teeth, the armless reader manipulates 
It so that the tip gains purchase at ono 
corner of the page. When used to hold 
the page, the instrument rests on the tip 
and the two legs. 


‘Turning « page with rubber-tipped finger 
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How to Kill Your Radio Troubles * 


And Silence the Howling Demons of Noise 


By Jack Binns 
America’s Foremost Writer on Radio 
|LICKETY-CLACK, Rat-tat-tat- 
tat, bing, bang, E-eeeyow-ee, 
crack! ‘This is not a sample of 


improper value of the grid leak. The 
remedy is to try grid leaks of different 
‘Values till the right one is obtained. 

‘A steady humming noise usually is 
‘caused by near-by power lines or lighting 
circuits near the aerial or lead-in wire. 


the new type of jazz orchestra, but The remedy is to greet your aerial as far 
merely wel imitation of whet a adio fropwuch lines and as nearly 
receiver can do when it rears upp its ib targles to them. 

hind legs and “tells the yorld.” A mneetion of open cireuit in the 


‘There are two types. wubles that rid eireuit of the detector stage often will 
ean be expegienced with asfeceit it cause a sharp drumming noise that ean be 
is not work ly. ‘The first is the eliminated by checking up the grid cireuit 
presence of g/Whole orchestra of noise connections. 
demons, second is the total ab- Whistling or howling noises may be due 
sence of sounds or noises of 
any kind. 

With the possible exception 


of the demon static, there is 

no reason why x ‘properly 
made receiver should not 
funetion properly without 


Every Noise Has a Meaning 


Ts chart will help you locate your radio 
troubles, if you use the noises you hear as a 


noise Os toate, siving clear, guide. Tack it up for handy reference. beogied of seoe ty iota is 
distortionleas signals from 1¢ method used by. some 
stations within its receiving none, TROUBLE makers of variocouplers or 
range. Crackling Static, run-down batteries, poor variometers to lead ‘out the 
‘wiring connections, or defective Gannections from the rotor 
The Commonest Troubles Fcontats and condensers windings. 
Whistling, Too much regeneration. too ‘Alead from the rotor wind- 
What, then, are the exact | howling”) ‘many turns in Bekler coll wind- ing never ahould be soldered 
causon of the varietion of | fg. poorly "designed trane- ‘or otherwise fastened to the 
troublo that bring grief to | formers. transformers too clowe shaft of the rotor. Flexible 
almost every radio fan at tegether, parefel wiring, body wires should be ‘connected 
some stage of the game? First, ‘Senet oreeenee with the ends of the windings 
lot's seo if we can’t put our Sharp Loose connection or open circuit and the free ends connected | 
fingers on the most common Drumming ia the grid circuit of the de- ‘with the outside binding posts 
of the trouble-makers, de- tector stage. cor connections, Where a hol- 
termine their locations, and Machine-gun beat Incorrect value of the grid leak. low tube is used an the sat 
‘expose the secrets of "th aaa siSor'b these flexible wires can 
holse-making. Afterward, Steady hamming ey a ee tole tos run from the inside ‘of the 
we'll discuss’ the means of serial lead-in wire rotor, through the hole in th 
guarding against them in de- He nsiea'acela Dour nnidTer gaan) | tbe, and out through the end 


‘of the tube to the binding 
= || posts or outside connections. 
A whistling noise changing 

in pitch without any adjustment of the 
receiver is caused by a neighbor tuning in 
his single-cireuit regenerative set, with the 
circuit in an oscillating condition. ‘The 


signing and constructing our 
receivers. = 
All trouble usually ean 
be traced to defective 
parts, poor construction, 
or unskilful operation. 
If you get crackling 


to too much regenera- 
tion, too many turns in 
the ‘tickler-coil winding, 
poorly designed trans. 


noises, the first thing to formers, location of only remedy is to find out who operates 
do is to determine transformers too close tothe troublesome set and convince him that 
‘whether they are eaused each other, he should use a double-circuit set or tune 


in his present set with the tube filament 
‘turned down as low as possible, 


When You Hear No Sounds 


Don't let noises discourage you. The 
fan who gets noises at least gots some- 
thing, even though it is unwelcome. Ho is 
better off than the fan who expectantly 
turns on the juice, plugs in the phones, 
and hears—nothin, 

One of the most common causes.of “no 
noise at all” is a poor aerial or ground. Be 
sure before you make any changes in your 
set that the trouble is not due to this 
cause. You ean do so by making the 
‘tests illustrated in Figs. 1, 2, and 3, using 
the test circuit shown in Fig. 4, 


by static or by the set. 
‘This can be done easily 
by listening in with aerial 
and ground disconnected. 
It that. climinates oF 
cuts down the crackling 
noises, the trouble is due 
to static. If the noise 
persists with aerial and 
ground disconnected, 
you may absolve the 
‘staticimp from all blame. 
Many of the irregular / 
crackling noises in a re 
ceiverareduetorun-down 
batteries, poor wiring con- 
nections, and defective ie. 1- How t» tat fa 
theostats and condensers. uit betwern eral ne lenin 


closely parallel to each 


former, and overloading 
of tubes. 

‘The remedy for most 
of these troubles is ob- 
vious. Capacity effects 
practically can be elim- 
inated by making sure 
that the rotary plates of 


‘A. steady, reyular, fwemm salted el sap: tuning. condensers are A voltmeter with graduations reading 
staccato beat note, some- oo wees connected with the up to 30 or 35 volts will be found suitable 
what like the steady =e grounded or battery sides for all purposes in testing. In connecting 
Datter of a machine-gun, yg. 4, “GeRSzeS SS battery Of the circuits in which the voltmeter in the cieuit, make sure the 
often can be traced toan fox Great wit tesing posts they are used. Another positive pole of the meter is connected 
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ERE are the noise imps of radio—the whole 
grchestra of “howling squealing, whistling, 
‘rackling, pounding demons that play havoc with 
Fadio reception, spol! the fun, and ruin your temper 
unless you can track them to their lair and 
them. 
Greatest bugaboo of them all is static, the un- 


Finds his cractler in your cars while q 


The Radio Imps'll Get You if You Don’t Watch Out 


is to be found in tuning elements and transformers 
poe design, i ful wiring or tnful operation. 
acllers usually are found hiding in run 

‘wiring connections, defective 

jensers, of in dust between con- 


Properly. If you do not, reverse the con- 
nections to the meter so that you get a 
reading when the free end of the meter is 
connected with the negative of the bat- 


another ground and then insert your test 
cireuit between your regular ground and 
the temporary ground. If you get a read- 
ing, the ground connection is all right. 
Another way is to test around the ground 
clamp and see that the ground wire is 
making a good contact through the clamp 
with the ground. 

Many fans, especially beginners, often 
forget to connect aerial and ground when 
teating. 

‘A common source of trouble is poor 
contaet of tube prongs with soc! 
springs. Before connecting. 
with the set, the springs 


up asshown in Fig. 5. reeaution is, 
to bend up the ings. evpry #0 

and clean off thé ends of fie tube prongs 
with a fine file, so thht they will make a 


good contact with the springs. 

‘Another source of trouble in tube 
sockets is loose binding-post connections 
with contact springs. Serews and binding. 
posts always should be tightened before 
the socket is connected with the circuit. 

So much for those who are experiencing 
difficulty with receivers already con- 
atructed, 


Forestall Trouble Later On 


In radio an ounce of prevention is 
worth more than a pound of cure. Test 
ing the parts before connecting them may 
take time, but it will save you more time, 
temper, and embarrassment later on. A 
fow simple tosts often will prevent any 
possibility of trouble after the set is built 
{nd ready to operate. 

First of all, test your batteries. This 
can be done easily in the manner illus- 
trated in Fig. 4, by touching the two test 
points together. Ifa 22}¢-volt B battery 
gives a reading of less than 15 volts, 
throw it away and get a new one. 

Coils can be tested by connecting one 
end of the coil with one test point of the 
test circuit, as shown in Fig. 4, and the 
other end of the coil with the other test 
point of the circuit. ‘The volt- 
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whether there is any connection between 
the two coils, is to touch one test point to 
one terminal of the primary coil and the 
other test point to one terminal of the 
secondary coil. To make sure that the 
windings are not connected with the core 
of the transformer, one test point should 


inal of the secondary. No read- 
jould be obtained during this test. 
‘The binding posts and screws of rheo- 
stats and other parts should be tightened 


Fig. 7. Betore connecting the rheovtat with 
the eifcit ghten ll comaertons a shown 


up carefully before being used in the cir 

cuit. Neglect of this precaution often is 

the cause of troubles impomsibe to locate 
ter on. 

Condensers should be tested as shown 
in Fig. 8, one test point being connected 
with one terminal of the condenser and 
the other test point with the other con- 


denser terminal. While the test circuit is 
connected, the rotary plates should be re- 
‘volved. During this operation, the needle 
should not falter. If it does, it indicates 
that at some point the rotary plates are 
touching stationary plates or that dust is 
short-circuiting the plates. If the short 
ireuit is caused by dust, the spaces be- 
tween the plates should’ be cleaned, by 
blowing through them; if by touching 
plates, the rotary plates should be 
straightened carefully. 

Rubbing contacts, cither in vario- 
coupler, variometers, or variable con- 
densers, should not be relied upon. The 
best method is to connect the leads, ter- 
minals, or parts with soldered flexible 
connections. 


Provide Stops for Rotors 


‘Stops should be provided to prevent 
rotors of variocouplers and variometers 
and rotary plates of condensers from being 
turned through more than one revolution. 
If this is not done, the leads will be 
twisted or broken, oF the insulation worn 
off, causing short circuits. 

Fixed condensers, especially the grid 
condenser, should be tested to make sure 
that there are no short-circuited condens- 
cers. When the condensers are connected 
between the test points, the voltmeter 
‘should show no readi 

Jacks contribute a large portion of the 
troubles in amplifier stages. In double- 
cireuit jacks, poor contact of the inner 
springs with’ the outer springs often are 
the cause of no signals or, at best, weak 
signals in the amplifier stages. Make sure 
‘before you connect the jacks that they are 
free from this fault. 


Testing Circuits for Opens 


After you have connected the sot, test 
the various circuits for opens before con- 
necting the batteries, In the plate cireult, 
for instance, touch one test point to the 
plate terminal of the socket, and the other 
test point to the positive B battery con- 
nection, to make sure that there inn eo 
plete circuit between those points. The 
same should be done with other parte of 
the cireuit. 

Before you jump to the conclusion that 
something is wrong with your set, try va 
ous values of B and © battery voltage, 
since the correct values are important it 
distortion is to be eliminated. 

If you don't get results after making 
tests and checking up your wiring, you 
will find it an actual saving in time and 

‘temper to take the whole works 


meter should show a steady 
reading. Where the coils of 
transformers are being tested, a 
lower reading will be obtained 
because of the resistance of the 
coil. ‘The important thing, 
however, is a steady reading. 

All coils of variocouplers, 
variometers, and transformers 
should be tested in the manner 
described above and as shown in 
Fig. 6. Each coil of every trans- 
former should be tested sepa- 
rately. ‘The primary-coil  ter- 
minals usually are marked P and 
B, and the secondary-coil ter- 


apart and make the tests on the 
apparatus as I have described 
them. 

Don't try to make all the tests, 
wire up the receiver, and get 
good results all in one evening, 
Tt simply can't be done. 


NEXT month Jack 

Binns will tell of the 
most recent progress in 
the development of secret 
radio and of the possi- 
bilities of private wireless 
communication. Don't 


‘minals are marked G and P. 
‘Another test, to determine 


miss this timely articleon 
the discoveries of the day. 


( i 


- sh at Se ae ” 
‘Evolution of an Eg¢ in the Movies 


By Charles F. Herm 7 first stir of life within = 


Formerly of the American 
Muscum of Natural Histor 


a 
cience is the motion- 
picture camera. 


Ww T know that 


germs will be solved; 
dare to hope that the ¢ 

may solve scionco's greatest 
enigma—the development of 
embryo life 


% Hatched, Stil week an 
the growing 7 " cont onal Bor chick han chopped 
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New Mechanical Servants Invented 
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ae Nears Tomb of First Man 


Fossils of Mongolia May 
Reveal Secret of Life 


By Truman Stevens [jm 
[eee by the success of 


<a) 0 Expedition Starts Soon to 
Solve Age-Old Mystery 


important scientific treasures 
unearthed were 25 dinosaur 

eges, some of them containing 
embryo dinosaurs. A number 
cof eggs were found in the nest 

| where they were laid more than 

10,000,000 years ago. 

‘This discovery was the first 
revelation science has had that, 
dinosaurs — huge lizard - like 
creatures that walked the earth 
eons before the dawn of history 
—laid eggs and cared for their 
young as do the tiny reptiles 
that we know today. Moreover, 
when the rocks about the nest 


their previous expedition, 

so startlingly productive of 
finds of tremendous scientific 
significance, a band of American 
scientists this spring will guide 
their motor ears again into the 
great Gobi Desert of Mongolia, 
‘seeking to wrest from the bosom 
of the earth a scientific solution 
of the supreme mystery of 
nature—the origin of man. 

‘The expedition will 

Roy Chapman st 


‘American Mi gave forth 70 skulls of the 
History, tag dinosaur Proteceratope, the layer 
from a ie the years fof the eggs and ancestor of the 
of explor ulted in great horned dinosaurs that once 


what hay boi es ‘the moat 
seve and spectacular dis 
coveries of their kind, 


America and Asia Linked 


‘These discoveries, scientists 
y,, prove indubitably — th 
North America and Asia at one 
time were linked by land, and 
supply all but. direct evidence 
that central Asia was the 
fountainhead from which sprang 
human life. ‘That Central Asia 
‘was the source of most of the 
other forms of animal life now 
fon earth the recent expedition 
proved virtually beyond ques- 
tion. 

In the search for evidence of 
the birthplace of man, the 
scientists will seek the fossilized 
‘hones of primitive men believed 
to have lain buried in the Mon- 
golian rocks for millions of 
‘That the bones are there, the 
members of the expedition are 
certain. 

“T ‘believe unquestionably 
that Mongolia will yield the 
remains of primitive man,” 
said Mr. Andrews recentl 
speaking through courtesy 
‘of the American Museum 
‘of Natural History and 
‘Axia Mogozine, joint 
Sponsors of his first 

“We did 


inhabited America, they «up- 
plied incontrovertible evidence 
that Mongolia and the Rocky 
‘Mountains once were connected 
by land. In other words, in the 
‘early age of mammals, America 
and Asia made up one continent. 


The Birthplace of Man? 


‘The explorers reason that 
since the Mongolian plains once 
fed the ancestors of the animals 
of America and Europe, the 
ancestors of man likewixe must 
have lived there. 

Picture a hyena, more than 
twice the size of @ hore, with 
a jaw spread of little less than 

ird, capable of devouring a 

man almost in a gulp! ‘That is 
the sort of creature that stalked 
through the American-Asiatic 
continent when man first. ap- 
peared on earth. ‘The expedition 
brought back with it the skull 
of this enormous animal, 

Larger still, though probably 
not #0 dangerous, since it was a, 
vegetableeating animal, was 

the chinoceros of that period. 
‘The expedition also ex- 
humed the skull of one 

of these—the largest land 
mammal known to 
science. 

‘Twenty skulls of a 
huge beast that seience 
knows only as Titen- 
otheres likewise were 
discovered, additional 
evidence that Amer- 
ica and Asia once 
were united; for th 
first fossilized speci- 
‘men of this beast was 
found some time ago 
in South Dakota. 

Quite as amazing in 


of the progenitors of 
A Sarees 
our initial exploration 
simply because we 
ee a 
ete a 
apt epna 
we searched, how- 
se eee: 
Be ee 

fu a teeserte 
satiate we sta ee 


‘Probably the most the land mass of the, < 


q 


earth has undergone since the beginning of 
creation, was another find—a vast deposit 
of foasila of invertebrate sea creatures. 
‘These indicated that a wide sea-way ex 
tended straight through Mongolia in 
‘what geologists call the Permian times— 
when most of the northern hemisphere 
was below sea level. 


Nine Tons of Fossils Found 


‘The expedition obtained countless 
specimens of living animals, binds, fishes, 
and reptiles. In all, more thanjnine tons 
‘of fossils were exhumed, the Igrgest col- 
lection ever taken by Any expedition in 
‘a single season,» I addition, avast area 
was mapped“impprtant geological dis- 
coveries wore made, and the longest 
potogigAl erdas section ever completed in 
reconnglasance was executed by the 
scientifts in their preliminary survey of 
the country. 

‘Ten years’ work, says Mr. 
Andrews, was accomplished 
in two’ summers of five 
months each, made possible 
by the fact that the expedi- 
tion traveled in motor ears— 
supported by a caravan of 75 
camels, ‘These carried gas- 
oline, food and other supplies 
to the camp sites. ‘Thus the 
expedition used one of the 
oldest and one of the newest 
methods of transportation 
known to man. The automo- 
biles covered from 126 to 150 
miles a day, and amazed the 
natives, whose laden camels 
ean negotiate only about 15 
miles in a day's travel. 

“Our expedition,” says Mr. 

“was a triumph of 
‘American enterprise—not so 
much on the part of us who 
performed the work of ex- 
ploration as of those who 
made it posible, Tt was an 
American, Professor Henry 
Fairfield ‘Osborn, president 


of the American Museum, 


might be 
. It was character- 
istic of the adventurous spirit of the 
American business man and his interest 
in science that $200,000 was advanced to 
back that theory. Our equipment was 
supplied us. Our way was made smooth. 
‘We had only to achieve our objective.’ 


Left to rights Prof. Henry Fairfield Osborn. president of the 
American Museum of ‘Mataral History; Roy Chapman Andrews, 
{der of the expedition, and Walter Granger, ciel paleontcloget 
‘tanding on the rim of pt from which large mumber of diosa 
ones were unearthed.” Are the bones of original mag. cose by? 


Pushing the expedition to its successful 
completion, however, was by no means 
as simple a task as Mr. Andrews modestly 
pictures it, ‘The scientists met with no 
thrilling adventures, he declares; yet it 
is a matter of record that on several 
‘occasions the members of the expedition 
were attacked by the giant, savage dogs 
that infest the country, probably the 
fiercest creatures on earth. The dogs 
feed almost entirely on human flesh, due 
to the Mongol custom of casting the 
bodies of their dead out on the plains. 

‘On one oceasion a pack of fourteen 
of these savage brutes attacked Mr. and 
‘Mrs. Andrews as they slept in the open 
at night. A lucky shot from a small- 
caliber rifle killed the leader of the pack, 
and, while the other dogs devoured their 
fallen leader, Mr. Andrews was able to 
get a larger rifle and kill enough of them 
to send the whole pack scurrying away 
in panic. 

Venomous vipers, that constantly 
lodged themselves in the shoes, socks, 
and clothing of the explorers, constituted 
another danger with which the expedition 
contended. At first the explorers en- 
countered hostility from the natives, who 


‘head 


could not believe that an 
expedition of more than 30 
members, traveling in "wind 
cars!” (chi-chure), ‘would ine 
vade the country for any 
such absurd purpose as to 

nt bones." This hostility 
was not manifested in any 
violent form, and it subsided 
rapidly when the natives 
understood that the quest 


of fossils actually was the 
only purpose of the white 
foreigners. 7 

‘The leader of this epochal 
expedition is a slender, schol- 
arly appearing, soft-voiced, 
‘and gentle-mannered man of 
39, a zoologist, whose place, 
‘one would say, would be’ in university 
halls rather than in pushing perilous ex- 
ploration through unknown lands, Yet 
since 1908 he has spent more of his time 
in adventurous research in remote re- 


‘gions of the world—Alaska, Borneo, 
Corea, China—than in civilization, Un- 
til he was placed in charge of the expedi- 


tion into Central Asia, his specialty: had 
been hunting whales. "He was the only 
naturalist who dev oted himself exclusively 
to that, thrilling and hazardous quest, 
sand be has faced death many times, 


Search Will Last Fioe Years 


‘And now Mr, Andrews is eager, im- 
patient even, to return to Mongolia, 
‘where he will give five yeas to complet 
ing his search for what he calls the 
“paleontologic Garden of Eden.” No 
expedition of history—not even the 
numerous heroic dashes for the North 
Pole, or the first daring voyage of Co- 
lumbus—ever was fraught with more 
thrilling and dramatic possibilities than 
are contained in the prospect of bridging 
the gulf of millions of years and solving 
for man the riddle of his origin. 
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STEAM SHOVEL C. 


STEAM shovel mounted on en 
treads recently a 

knotty problem cont aid 

sho, Ya buldiag siqaoolive lingstatio, 


found it ‘move a 15,000- 
tall sea a ik, weighing nearly 
six tons, er of walle. Because of 


tho enormous weight of the tank and its 
large dimensions—25 feet long by nine 
feet in diameter—ordinary hauling meth- 
ods were out of the question. 

A stoam shovel near the scene gave the 


HUGE TANK 


cont his inspiration. After the 
dipper anf dipper handle of the shovel 
hi removed, a chain cradle placed 
around the tank was made fast to the 
sheave block. The now shovelless shovel 
ly lifted the tank clear of the ground. 
‘With a man walking beside each end to 
prevent undue swinging, the great tank 
‘was carried the quarter mile and placed 
in a 12-foot excavation. 
re tne entre operation required its sad, 
jess than one hour. 


MECHANICAL LOADER IS LABOR SAVER 


PERATING on te sees principles» 


a loading truck iyventod i 


many) 
{in said to enable 


for t yo rorkmen fy 
of ait) Contain 
n be hgndled by ge 
‘man, aided by the machine; it is elainged, 


A steel frame supporting = skid, con- 

ist ‘series of roller bearings, is 

mosinted! seesaw fashion on a stout sup- 

Pott shatFests on a three-wheel truck. 

Thelloading frashe or skid baa at one end a 

plafform that rests on the ground to 
receive the load. 

‘Theworkman, turn- 

ing a crank, raises the 

loading skid until the 

nd opposite the load 

is lower than the ful- 

crum of the seesaw. 

‘The load then rolls 

down the rollers of 

the skid to the car oF 

truck. The loader can 

‘be wheeled easily from 

placetoplace. During 

loading it is held sta- 


tionary by brakes. 


nat id 

ps, ee 

Yodo 

alt 

How to Shut Off Water 
in Repairing Faucet 


"THE problem of the leaking water 
faucet is one that presents itself 
ecasionally to almost every home owner. 
Usually the cause of the leak lies in a 


Ditt first the 

water must 

beturned off 

or the pres 

sure in the 

pipes re- 

duced. ‘Reduced _presnare 

In case it mite work the faucet 

Js found ime 

pésifble to shut aff'the water*from the 
house redbmmended by experts in 
tol ten ofall thy fatiegts in,the house. 
‘This will Aeduce-the prsure sufictently 


to permit work on the damageg/Tatcet 
Electric Motor Drives the 


Old Farm Pump 


v" of electric power on the farm has 
progressed to a point where even the 
‘old-time hand pump is driven by motor. 

ally toe Shia arncet, & 


mot gyarter or 
ower el a rust 
box, drives pat 


inute/ Thefength of the 

‘be adjusted to accommodate 
well depths and eylinder lengths. 
Either alternating or direct current ean 
‘be used. A pushbutton starts and stops 
the pumping. The mechanism can be in- 
stalled in an hour, it is claimed, and soon 
‘will pay for itself in saving the time and 
labor of the farmer, 


‘THe Editor will be glad to supply, 
herover posal, the ‘names and ad! 
Greases of manufacturers of 
‘mentioned in this issue, 


Every Pile of Tin Cans Is 
an Iron Mine 


“paar. sorry procession of empty tin 
cans that passes continually through 
your back door to ignominious oblivion 
soon may be knocking at your front door 
in the form of brackets for your walls, 
‘sash weights for your windows, griddles 
for your Kitchen stove, and grates for 
your furnace. 

Tn a seriea of experiments recently 
concluded by the Northwest Experiment 
Station of the Bureau of Mines, Seattle, 
the Great American Can has been con 
verted successfully inta“‘aysheyic fqn 
for any use to which ordinary Dig iran 
ean be put, 

Tho-mnillichs pé-Cans’that ar waded 

160 to 200 are/wed by 
$000,000 families in the 
‘United States) contain very little tin. 
All but one per cent is iron. The 
problem of salvaging them heretofore has 
been the difficulty of separating the tin 
from the iron #o that the latter might be 
used, 

‘The melting temperature of tin is 
32° C., while that of iron is 1500° C. 
‘Attempts to melt all the tin off proved 
unsuccessful, But the Seattle experi- 
menters overcame this limitation by 
adding serap iron to the metal obtained 
from melting the ean wcrap, thus reducing 
the proportion of tin by diluting it, 

Heavy sections and thin cramental 


Small Tractor Converted 
into Power Shovel 


HE small tractor can be converted 

quickly into a diminutive and mobile 
power shovel when equipped with a 
recently patented attachmeyt consisting 
of a broad shoyshfholding half a cahic 
yard, and faygetied|to th {font and gear 
axles of AE tractor. machine is 
‘especially Dyeful ob amallf jobs such wx 
digging}eellas, ditehing, loading wagons 
or shovolinigmmow. 

Power for raising and lowering the 
shovel is supplied by the tractor engine 
through a pulley attached to th 
sside of the tractor, A 
around a drum at the rear, opers 
trip lever beside the driver, manipulates 
the shovel. 

‘The driver sends the tractor forward 
in low gear. A lever lowers and raises 
the shovel as required. 


‘or-powey Shovel used for excavating 


tN aun] 
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castings were made of the new metal. 
Tt was found to be amply soft, and to 
yield properly to a carbon drill or lathe. 


U. S. Dreadnaught 


HE brain of Uncle S 
‘readnaught Cojorodo is in the 
room shown  abgte. From At -epery 
movement of thé great warship cag be 
governed by| one man] Jhrowgh a fnar- 
pag plectrical poe ‘The 
long Ipperséontrol 30,000-horsgpower 
lect propelling motors. ‘The? short 
handles control the throttle valves of 
giant steam turbines. These turbines 
Arive electric generators that provide the 
power for the electric motors. The 
motors, in their turn, drive the great 
propeller shafts. 
‘One-man control is the last word in the 
navigation of battleships. Heretofore 
six men have been required as a control- 


Ny 


Car-Drawn Mower Cuts 
Weeds along Tracks 


WEEDS along the tracks of an inter 
urban trolley company of Rock~ 
ford, Il, caused considgrayjle troubleapd 
expense every qummef, unfil ay employde 
fof thi™epmpany hit ‘upon theridea At 
hitching amowlyg maghine, Of-the tpe 
commopif uséthbn the small farm, to a 
trolley éar and hauling it over the right of 
way. 

By the new arrangement, the mowing 
machine is equipped with flanged wheels 
to fit the tracks and the tongue of the 
machine is attached to the rear of a ea 
‘As the mower is hauled along the tracks, 
the cutting blades can bo rained ot 


kK DiGs AND LOADS BY COMPRESSED AIR 


AN UNUSUAL digging machine that 
combines the processes of shoveling 
and loading is finding its way into hun 
dreds of mining and construction jobs. 
It is operated and driven entirely by 
‘compressed air. 


‘The specs 
trolled sp%%s § 
farther 


drop it into 
‘he 


al ap ita 
forthe center of the ear from any 
ponition, even extreme right or left, it is 
elaimed. 

Compressed-air power is applied 
through direct thrust cylinders. ‘Three 
control levers successively crowd, dig, 
‘and dump the shovel. 


‘The two middle cylinders, acting as one, 
which do the main digging, are provided 
with cataract oil, eseapement plunger pis- 


the first of erowding to 
sping, permitting no build- 
prgfsure and consequent jump- 
i, oF throwfing out of the load. 


Penny-in-Slot Elevator 


PENNY-IN-THE-SLOT automatic 
elevator recently has been invented. 
Inserting a coin, the passenger enters the 
car and presses a button displaying the 
number of the floor he wants. The car 
automatically stops at that floor. 


BOY LIFTS HALF A TON WITH GEAR 


HIS novel form 


‘of hand lifting 
gear, by which & 
small boy may 
raise half a ton 


weight as high as 
100 feet, has beon 
devised by an Engr 
lish manufacturer. 
‘The apparatus 
is operated by 
turning a short 
handle, bolted to 
& sprocket wheel, 
‘This wheel has one 
Yess tooth than the ine 
ternal gear with whicly ) 
it is connected, The ip 
ternal gear cofpequenfly J 


advances slighty farther 
than the exterllal wheel 
as the latte is rblved,_/ 


Thi stilized 
that 

red load. 

verhng are 


canted by and 

J wonckctian Ok 
s the hoist from 
ing when the 

handle is released. 

‘A comparatively slight 

force applied to the 

handle will suffice to 


ise a great weight. The 
device finds its principal 
use in warehouses, ya- 
rages, motor works, and 


on small craft. 


Useful Hand Vise Lathe 
Fs for Shop or Garage 
IGNED 
especially 


for garage own- 
ers, 

| 
owners, farmers, 
and machinists, 
a small but ver- 
ssatile hand vise 


stock: 
ticles a3 
studs, sot 
cap screws 

1d manyforyer 
special sfreys 


wireygrings with 
a dee 
sired. 
Bar stoM up 
@ apd including 
The}aie diam- 
erXean be 
Any 
required length 
of screw, stud or 
spring can be 
made easily, it is said. Perfect accuracy 
is claimed. ‘Since the device is hand-fed, 
the operator can make a fine or heavy cut 
‘as the oceasion requires. 


a 
‘The hand vise lathe 


New Comparator Gage 


A 
INDICATING to the thousandth of an 
inch any variation of a piece of work 
from a precise st ‘new comparator 


‘gage has heey dexighod to xypplunt th 
} re repettn oF pro 
po, that if ho/whric 


Ft pod i 
sfundard afrce (it, ill 


POWTER INOICATES 
ROR 
J agent 


eos. 
HEAD 


vit 
5 


‘The micrometer 
ed te 


sce 
eae dd 


In operation, the dil 


is turned back 
sufficiently to allow the work to clear the 


head of a measuring spindle. ‘The spindle 
fs held by an automatic brake, As the 
‘work being measured touches a releasing 
button, the brake is released and the 
measuring spindle is rotated by a7 
spring until it contacts with the ve 
‘this contact position it is loeke 

reading appears on the dial. 
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THE, alterative of a costly winter DREDGING WITH A CHAIN OF BUCKETS 


shutdown or the almost as costly use 


‘of an army of horses and driverg is cir- ASPERATING on endless chain an endless chain move about a huge shaft 
cumvented by ® northern lumbgt com- principle, this new dredger is said to that is lowered diagonally into the water 
3 


pany through the use of Ppndledf tread represent adistinet improvement over the through a well in the bow of the dredging. 
steam engines and sled teins. Prteen sual suction type. Digging buckets in barge, as shown below y 
weavily loaded ears offiogs an os ' Aral “te, 
Ay ey do t ZA by Hs 
tractor, wigeh equalf 

and Bheir drive lore 

b oc, Wile Ase horses 


‘work of 60 


of The engine runs on 
‘treads and the forward 

sleds. ‘The cars run on sleds. 
‘engineer, a fireman, and four lumber- 
jacks ean operate one of the trains over 
the long distances from forest to mill. 


Offset Drill Bores Holes 
in Awkward Places 


RADICAL departure in Diesel 

marine engine design is found in a 
new crankless, two-cylinder machine 
utilizing the principle of the oscillating 
disk to’ 


Ru DIESEL ENGINE HAS DISK DRIVE 


the oscillating 

disks or thrust plates, 

While the 

‘one eylinde 

ing inward on the 
npression stroke, 


f FFSET drilling attachment has ou 
(gy a ar 


Above: General view 
Statik and powerful 
fmorine Dies engine 


at the end of the offset through square 
shaft. 

The extremely small distance between 
the tool point and the top of the offset 
eee apn ie Sie ae 


Airplane Transports 
Carrier Pigeons 


vee L use of 
the airplane in 
transporting carrier 


pigeons 


from Ghent, Belgium. 
‘The upper photograph 
hows the pigeons be- 
ing released. Part of 
the immense pigeon 
hhouse in the fuselage ix 


‘This method insures 


rood cage ventilation, 


CONTEST WINNERS TELL HOW THEIR INVENTIONS PAID 


The prize-winning letters in the POPULAR SCIENCE MONTHLY contest, “What a Small Invention Did for Me" 


First Prise, $20 Second Prise, $10 
By John Boyd, Flint, Mich. By C, R. Mullin, Minneapolis, Minn. 


WHEN 1 had an opportunity to JN THE newspaper office where I 
£0 on a bench job in an auto- * began as a printer’s devil, the press 
mobile factory, I determined to make was used long after the size of the paper 
ood. My mettle was challenged, be- had outgrown it. The capacity of the 
‘cause my predecessor had been unable press was an eight-page paper, but 12 
to produce up to expectations. pages was the usual size and special 
Tanalyzed the problem. Of thefour editions often were much larger. 
‘operations involved on each piece, the ‘This meant that the paper had to be 
second and third caused the trouble. printed in two parts, one being in- 
‘The second was to loosen a nut ona serted in the other by hand. 
bolt, it being necessary to hold the room was very small, so that 
Tdroveasockes wrench into seriously er ss i 


T could put, work.<- 
ket and another Fi 

fing. Thigeut in time. 

. So I picked, 


in half the time requi 
‘The third operatigh was to turn 

collar held bye until it. built an extension on the outlet 
lined with a second collar. ‘The the press. This carried the papers 
invariably was stuck with dried paint an extra table, about two feet a 
and had to be hammered into place. As the papers came from the press 
‘Imade a U-shaped bracket and set the with the proper edge toward the 
collar in it, Then I could turn the workers, two persons were able to do 
casing in the collar, which was equiva- the work of stuffing. This required but 
ent to turning the collar itself. one table. 


A Shave at High Speed by 
_Motorcycle Barber 


NO LONGER need the hurried bust 


‘eycle barber shop, in which he 
all the comforts of a clean gha 
‘expert barber while he 
streets on the way to his. 
motorized novelty. to bgNjntr 


f in a miotoreyele side 


Los Ai 
The 
‘whilh is equinged with an extra seat 
r\the st behind the driver's 
sea} ll electric heater provides 
of hot water for the shave. 


‘A regulation barber pole surmounts the 
hood of the sidecar. 


‘The motorcyde barber shop: Givi 
Fislsees man 6 cian theve onthe ony 


‘Note berber pale in front‘ ear 


Third Prise, $5 
By Howard W. Reid, Detroit, Mich. 


EACH week our plant accumulates 
1000 pounds of yarn through 
which are twisted strands of copper 
wire. To salvage this by hand coat 
$13,000 a year. 

T'mounted two drafting rollers on a 
special frame. To each 
fitted two grooved pull 
that could be moved nt will was placed 

the drafting rollers. Back of the 
eys was a set of rotary rollers, fiber 
vered and mounted on a hollow 
fhaft. This shaft had a grooved 
pulley, behind which was a sheet-iron 
protector with a hole directly opposite 
the hollow shaft, Beneath the roller 
mounting were the drive mechanism 
gears and a small motor. Web bands 
served for drives. 

‘The yarn was hooked in a wire eye- 
let and dropped down as the other end 
was passed into the rotary roller and 
started through the drafting rollers. 
‘This kept the yarn from being tangled 
by the whirling of the rollers. 


World’s Largest Vacuum 
Tube Perfect Model 


‘HE world’s largest yacuum tube—a 

complete working model of the well 
Known dry cell tube that brought radio 
within the grasp of the average American, 
was constructed by an electrical 
facturing concern for display pury 


sucha 
Just t 


‘Giant model of dry cell radio tube 


Doctor Says Auto Driving 
Makes Us Pigeon-Toed 


8 A result of continual automobile 
driving, Americans are becoming 
pigeon-toed, according to the statement 
of Dr. Carl Hunt, of New York Ci 
after extensive research to determine the 
cause of a marked tendency to “toe in” 
on the part of a large percentage of the 
population in large cities. Complaints 
‘of pains in the right foot, which are bo- 
coming common, also are attributed by 
hhim to the same’ cause. 
‘Automobile drivers are developing a 
new form of foot trouble that in many 
cases becomes actual deformity,” says 
Dr. Hunt. “Ever since the advent of the 
foot accelerator, my ear-driving patients, 
in ever increasing numbers, have com- 
plained of pains in the outer side of the 
middle third of the right foot, par 
ticularly when walking. In most cases I 
have found that with correction of the 
position of the foot on the accelerator, 
manual manipulations, simple exercises, 
and properly fitting shoes, the trouble has 
disappeared.”: 
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Brothers Hike across Bay 
on Water Shoes 


ingenious wa 
possib 
atest conquest of the water 
These shoes are 10 feet long and 14 
wide, and of pontoon construction 


A top. fran 
opis rom spre 
ox 
of Chpatride 


HEP 


Messrs. Bushs 


New Jerse 
on exhibition 
Yard, New York. 


uj ow 4 
the Brfbklyn Navy 


fots and was 
fs 10 men was 


: 
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Carbonic-Acid Gas Said 
to Fertilize Gardens 
[NCREASES in vegetable yields rang- 

ing from 35 to 178 per cent are said €0 


have been achieved recently by German 
‘agricultural experts through the use of 


ollie. 


earhonic-acid gas as a soil fertilizer. 
Since carbonic- formed in 
combustion, waste gas from a mine and 


in the experiments, "After beigt purified, 
this gas was leg thyetiyh pi pit Per. 


forations to 


CONCENTRATED SUNSHINE MELTS ORE wig mecca bowen mtg 


7 i t6 have resulted from supplying the gas 
ONCENTRATING sunlight to an in- panes, each set pt such an,angle that the {> Cavan irom sarplying 
Coen mane a to cucumbers. ‘Tomatoes were said to 


ferably concen~ he increased 275 per cent. 
panes oppo- ae 


wonaspot Yargest Camera Lens Used 
ermal, distributed to Photograph Stars 


‘The sunlight™ strikes sixteen S0-inch upon ah arva of 86 square inches. 


| eae SIGNALS RESCUE BOATS 


‘0 LOCATE and rescue lifeboats or The sounder consists of an inverted 

‘other ‘small eraft lost from their metal cup at the end of a metal rod. The 
mother ships in fog or storm, a simple cup end is galaw@Fftd, and the upper en 
underwater signaling system has b truck with a‘hammer. ‘Th 
erfected. It consigiye of» iportghla thus produced are said to 


rvetionefinder {gethe motyer phip, wr miles ander water. 
= Then a Boi tag 


frectionsinder, which is lowegfel 
ix an inverted meta Y 
long. A rubber bulb at 
the end of each arm receives and trans | 
mits the signals to the ears of the listener 
through st » | 


NE of the world’s largest cameras wan 
made recently by the United Sta 
Burgay ‘dato ph at 
nomi Pion At if six feet igh, 


be the largest photographie camera lens 
ever manufactured in the United States. 


Ocean Currents Measured 
by Floating Bottles 


NOWLEDGE of the direction and 

speed of ocean currents is of great 
importance to navigators." Since it is 
difficult to measure these directly, the 
United States Hydrographic Office accom- 
plishes it approximately by means of 
what are known as “bottle papers.” 
‘These are small paper slips with directions 
for their return to the proper authorities 
printed in several languages. Sealed 
bottles, they are given to ships’ eaptai 
and thrown overboard. On them are wri 
ten the time and place they are launched. 
After months or years they return to 
‘Washington. One drifted nearly across 
the Atlantic and back. 


Above: Lowering the Vishaped ditection finder into the water. The 
Soper inset shows how signals are nent by striking a metal rod tached 
o'o submerged sounding device. At the rights Listening to signals 


Potato Bugs Speared to 
j Death by Enemies 


AGAINST the devastating potato bug, 
‘the United States Department of 
Agriculture is marshaling an army of 
fenemy soldier bugs, popularly known as 
, “stink bugs.” 
Every time a potato parasite clashes 
with one of these deadly antagonis 
potato plants are just one bug, 
the soldier bug usually wins. 


mercy of the soldier 
petite, which sates itself on the 


hers 


Jolting Machine Tests 
Strength of Boxes 


IMULATING the bumping and sway- 
ing of a moving freight ear, a machine 
recently designed by the Forest Products 
Laboratory of the United States Depart- 
ment of Agriculture, tests the strength of 
box containers for merchandisegn trans: 


portatioy. 
A tape wth she ths 
Rov Te: wg 
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Clock Shows Movements of 
Planets and Satellites 
AN AMAZINGLY 


10-dial 


of each 


ikcte Jot gf -mmanaane 
ishjde rpfejanieal 


ie veryaat 


‘This dal shows the mavement of the moon 


round the earth. "Tapr'The plo con 

Scrored. showing the lntiave machen 

Crime Suspects Tested by 
Detective Machine 


GUILTY secrets ure sald to, be bared 
lunerringly by a delicate “third de- 
gree" apparatus invented recently by 


Dr. Albert. Schneiger of the University 


Sun’s Rays Bottled to 
Drive Steam Engine 


BX,CONVERTING the energy of sun- 
light into the energy of steam with an 
ingeniously contrived reflector, Bernard 


ein we ons Sree 


ries ol] 
such way 
they conenteate 
boiler, producing steam. 
produced, Grosman, declares, 


Pesied Sats seenbal eae to ro 
ning a steam engine and generator. 


ROAD LINES SIMPLIFY BRAKE TESTS 


are painted the testing directions and 
white lines shown above. 


‘The lines are 20 feet apart. ‘The driver 


Is togom the 
auatiyr,applyfegpiis brakes full foree at 
theadtant chang 

seco#d line, his brakes are in 


‘sound order 
‘The lines and directions are repainted 
at necessary intervals, 


ELECTRIC SPARKS AS FOG SIGNALS 


HE blue-green flash of a sparking elec 
trie trolley, piercing a fog, inspired 
‘an idea that has developed into a power~ 
ful fog-piercing signal light as a safeguard 
to navigation 
R. C. Douglas, a San Francisco jewelry 
salesman, is the inventor who saw the 
flash and who realized the poasibility of 


tsing gukly.denwn ou mas 
for atciefopaenlais, Zoo 
rv in ews ops 


found. 6n Si) Fraybtsap fer piert 
heads, guidifg ships fhrougk“the fogs. 
‘The lighta gfe naid-te-fenotrate dense fog 


more tharT006-feet beyond the reach of 
the eye, locating passing vessels. 

‘A motor-driven gear mechanism in a 
hooded space at the top of the light raises 
tnd lowers a thick electrode upon the up- 
turned tip of another electrode. These 
two electrodes form the make-and-break 
point of a 110-volt electric circuit. The 
periodically formed gap is drawn out or 
widened two o three inches as the current 


{is leaping it. ‘The flaming are becomes 
remarkably active as it seeks to Gil the 


Camera Range Finder for 
Sharper Photographs 


Ay PHOTOGRAPHIC range finder, us- 
ing the principle that served gunners 
in the Great War, has been perfected 
in England. It is claimed to insure sharp 
photographs under favorable light condi- 
tions irrespective of the size of the camera 


(or thy vest, 


lens aperture. 
‘The inventigoeds coptaingA i 
metal box pffee inchs hifh 
cighthy of aiPinch equ C 
beet, yft euply attiched 


the finder through 
aperture, the photographersees two 


misplaced halves of an image, like those 
‘An adjusting 


in the lower illustration, 


a rae | 
eee icon Site satelite 
es eae reer 
ica ae eee 


— 


screw at the side of the finder is manipu- 
Iated to justly the halves, ‘The distance 
of the object {rom the eamera then ean be 
read off ona scale and the eamern focused 
Sccordingly. 

Within the finder are two mirrors, one 
above the other. ‘The bottom mirror is 
fixed, while a smaller one at tho top is 
movable, and is adjusted by the screw. 
Each mirror reflects an image of a portion 
of the object to be photographed. If the 
‘mirrors are parallel, the two reflections do 
Bot At together 

By turning the adjusting screw until 
the top mirror is at the correct angle to | 
make the images ‘fit, a. pointer recorda 
the exact distance of the object that is 
being photographed. / 

erie 

Corrugated Blade Slices 

Potatoes for/Frying 
PPETIZ- 

ING late 
ticed potatoes 
for frying — 
potatoes cut 
Er thin corru 
gated alices \ 
Beebe twg shown 


the illustration 
mpl speed with mbandyentter 
thay bed d fans Table 


fed 
forced with fcains/a shar, 


Fishing Gun Casts Line 
without a Rod 


(OTORISTS, campers, and hikers 
JAM who may want to fish, but who do 

ot wish to include a more of less cum- 
hersome rod in their equip- 
jhent, may enjoy the sport 
hotwithstanding, through 
the invention of a rodless 
casting reel that has just bem 
put on the market by a 
‘New York manufacturer. 
‘This may be described 
as a fishing gun contaiy 
ing a spring that she 
the line f 


‘Th device is especially 
‘yseful for those who desire 
to fiah from boats. — It 
weighs 19 ounces, is 94 
inches long, and. has a 
capacity of 80 yards of line. ‘The alu- 
minum handle is hollow to permit the stor- 
ing of bobbin, sinker, flies, and hooks. If 
desired, a rod may be used, 


Shoe Shining Made Easier 
by Portable Cabinet 


“THE new portable shoe-shining cabinet 
‘shown below has an inclined gprru- 


polish container that 
handy position, a two- 
brush and a doubl 


to, 
le catch. Four 
prevent scratch- 


f the cllief advantages of the out 
‘compactness. Nearly 

yn has used one of the old- 
‘clumsy shoe boxes that was about the size 
of a small chair and always in the way 
wherever it was placed. The new box, 
when not in use, ean be put out of sight 
under a table or in a closet. 
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RAISE SCHOOL ROOF TO. ADD-A-EELOOR 


fe Bek 
Jone. But 12 nso 
The 


school, has been jacked 
mit the building of a 


Tr said to have proved most 


‘uatecemry  practahie ant seoncaieal 


New Rustless Mailboxes 
Made of Brass 


‘© RESIST the. dectructive 1 


producing effects of salt-tinged 
brass mailboxes are being introg 
umber of coast citi don fr 
is said to x 
within) threg years, #: new - 
tacles bre its 


t quality 7 brass makes it 
unliéeessary to paint the new boxes the 
familiar green. 

‘The photograph shows New York's first 
brass box, on Broadway near Wall Street, 


‘THE Editor will be glad to supply, 
wherever possible, the names and 

addresses of manufacturers of de- 

vices mentioned in this issue. 


rust 


Electric Hammer Has 
= Moving Part 


ELECTRIC hammer with only 
Sne moving part has been designed 
{or use by mechanics, builders, and manu- 
facturers. ‘The power tool will drill a one- 
inch hole three inches deep in concrete in 
one minute, it a claimed, and canbe 
operated on, iat Teas "cur 
would 
Alternf 

The eat 
while ph operay 
tingh@?moving partis 
hammer that moves back and forth with 
1 bronze barrel, 

At each end of the barrel is a coil of wire, 
‘These coils alternately become temporary 
magnets as the alternating current passes 
through them, driving and withdrawing 
the hammer. 
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Feeding the Crowds . 
by Machinery | 


Behind the Scenes in a Modern Restaurant 
By Edward Woodward q 


‘One ofthe newest types 
ot" automate electric 
brake oven. in which 
bread bang i reuced 
Soeleple ting control 


‘8 YOU have sat in 
‘one of our great 
modern restau- 

Fanta or hotel dining 
rooms during the 
crowded lunch hour, 
have you not marveled 
at the apparent. ease 
fand swiftness with 
which the wants of 
hungry hundreds are 
served—all at once? 
On every table, beside 
every place, are the 
{inevitable bread and 
butter. Who bakes the 
hhundreds of loaves? 
Who cuts the thousands 
of slices? Nearly every 
fone has ordered po- 
tatoos. Who is the gal- 
ley boy that peels 
thom? 

‘The answer is—ma- 
chinery. Mechanical 
felence has replaced 
hand labor in modern 
restaurant kitchens, just as it 
in replacing drudgery in the 
modern. American home, 

Consider the single item of 
bread in a restaurant that feeds, 
say, 400 persons at one time, 
You can imagine what an army 
of bread slicers would be re 
quired to serve such a crowd 
duickly, "Yet a machine oper- 
ated in arge modern restaurant fare prepared for the 
cuts 200 slices a minute—or a pot by the same type of 
‘lice for every one of the 400 machin 
in two minutest This electrical device two attendants to operate it. Here the For nearly every different way of serv- 
takes loaves 24 inches long and euta them science of baking becomes simply a ing potatoes there is a special machine. 
with such nicety that {all slices are of matter of timing. When gge-loaf is A motorized masher that operates like 
‘exactly the same thickness. baked, all are baked, apd form an egg-beater whips and mashes them 

in quality. This is Jada poi at the rate of a peck a minute. Another 
Machine slices the potatoes in uniform 
pieces for French frying. 


Two Hundred Cakes a Minute 


Cakes, pies, and other pastry that once 
jg the skill of every cook, can be 
fed out by the dozens at ‘the press 


into little individual 
pitchers, an ounce at a 
time, 

At every meal, po- 
tatoes, like bread, are 
demanded in enormous 
quantities. An auto- 
matic machine peels 
three pecks of potatoes 
in three quarters of a 
minute, This apparatus 
in a great eylinder, the 
bottom of which is a re- 
volving disk. ‘The in- 
terior is lined with spe- 
cial concrete facing. As 
the potatoes are whirled 
around swiftly in the 
cylinder, they are 
Knocked against the 
sides. ‘The impact re- 
moves the aking in 
‘small flakes without 
bruising the potatoes. 
Acsmall stream of water 
plays continually on the 
vegetables, washing 
away the residue, Car- 
rots, turnips, onions, 
and’ other vegetables 


Bread-Making Is Automatic 


cently invented for use Where large i 
numbers of sandwiches iired, not formerly took a lo 


only slices the bread, but neatly butters required ind¥id ‘of a button. An automatic sponge-cake 
each slice in the same operation! is med ratd| of alld beater will beat 30 quarts of eake batter 

In the most improved bread-making a tu jan el ‘ to feathery consist And when the 
equipment the entire process is aut!” jmatic the bieces when they are electric oven hi the batter to an 
matic from the time the dough is pre- 


toasts both sides evenly. even, appetizing bogn, another machine 

pared in the kitchen. First, adifider ard Egip, ‘that fmust be boiled an exact drgpeTipfeakes Mit at the rate of 200 
scale mechanism weighs ‘and puts tho nyfber of minutes and half minutes, inuteyf 

e is’ madp by a_ motorized 

roll’ And when the pie is in the dish, 


dough to the proper size, JAnother “Xecording to the individual taste of eagh 
machine then rounds th 
on to a third apy 


ind__patron, now ean be cooked in a 
that dips them in boijime water, 
them, and automatically Jakes them 
molder gives the dough its final of the yaty¢ when their time isjup. 
and it is ready for the ovens. Cott be made 40 gafions at} another machine marks and crimps it. 
‘The latest automatic electric baking  time—enough_to supply ~600 diner These are just a few of the marvels of 
apparatus has an output of from 1600" Cream ‘coffee is measured au- scientific cookery as it is practised today. 
to 3200 loaves an hour, yet requires only tomati@Jif by a machine that pours it Others are shown on the opposite page. 


befog\¢ is put in the oven, 2 machine 
he rim of the crust down evenly 
and clips off the extra dough, while still 


AY ee LS Ay a a ae 
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Above is a typical 
view ina great 
modern restaurant 
during. the Tunch 
hour. To feed these 
hundreds of per- 
on all at one tine 
requires not only 
ingenious auto- 
matic machines 
that turn out food 
in large quantities, 
Dut also Ii dj 


het 
‘mense dining room hold enough soup 
to feed a thousand 


Below is a new heavy-duty dish Below: | Silver-cleaning _appa- 
ratus. The silver is cleaned by 
1 


army of cleaners, ‘The soiled 
dishes, in racks, are inserted in 
the machine. In a few seconds 


they are thoroughly scoured 


cessible parts. These polish 


sible to prepare the food on 
feveral floors and to serve ft 
fn the dining room without 
the slightest loss of time 
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ENGINE SUPPLIES V1 VACUUM M FOR AUTOMATIC GEARSHIFT . 


N AUTO- 
MATIC gear- 
shift, oper- 

ated by ’ vacuum 

plied by the en- 
gine and regulated 
by buttons at the 
rim of the steering 
rear, has been de- 
veloped by a Pitts- 
burgh manufacturer 
and recently offered 
to motorists. 

Unlike electric 
shifts and other sub- 
stitutes for the 
standard lever, this 
new method requires 
no additional power 
installation, beyond 
that already  sup- 
plied by the motor. 
Itissaid tobe quick, 

and easy of 
operation, insuring proper meshing of 
ears under any condition of driving and 
permitting a selective shift 

‘A pipe connected with the intake mani 
fold supplies the vacuum by which thy 
shifts are made, This pipe ix connected 
with a series of eylinders, corresponding 


to fr, second, third, and revere 
‘Torhift gear, the operator proses ae 


au set of buttor steering wheel feor 
responding 


This 


button oper upesse rrhicf agare adafGonad\atety 
motor. to withdry a : iting spice 
tplinder that ea ie geoerdtadede iene paghit the 


ots of 
lute fe i to be made fron neutetto. fi 
JYusbed to Ue floor and relonueds'the gear spel with surety, even ou cold days when 
Foechanlam fa unlocked snd the desired the Iubricant in the transmission case I 

ff and sluggish. By partly engaging the 
Clutch after one obift has been prepared, 
Snd then setting the Dutton for the next 
shift, ie ls pomible to engage the clutch 
td then pan at once tothe net ned 
by preasing the pedal and engaging a 


ted 
the clutch 
pedal will make the necessary shift with- 
out the need of removing the hands from 


‘0 ACCOMPLISH peed in 
automobile repair werk, ay wal as 


greater conygmignce for occh4nigll and 
motorists alike, b garage Beton, 
‘Mass., has equipped 

his ahop withAmin- 

genious aufomobile 

drydock built of 
steel channel bears 
This innovation 
makes it possible 
for mechi to 
make repairs—such 
as mending broke 
springs — beneat 
the body of the ear 
without the use of 


Cut-Outs Test Spark Plugs 


HEN an auto engine runs un 
the averae motorist 

the spark plugs 

river to locate tin 

if more than gne 


fy not but jacks. 
jocate ‘The drydock 
ane, built of | chann 


bolted to form a 
series of runway 
‘The beams a: 
spaced so that auto- 
mobile wheels will 
fit into the channel 
and run along them. 
‘The arrangement 

such that automo- 


permanently to the 
ited beneath the ign 


When ail but one of theleversaremoved 
to bring the ends in contact with the iron 
shells, but one cylinder can fire. Mr. Beck 
says that if all cylinders are thus tested 
independently, the dead cylinders are 
certain to be discovered. 


This is said to fur- 
nish much faster 
and more certain 
control of speed and 
aquicker “pick-up.” 

Stripping the 


improper. speeds 
to be impos- 

le with vacuum 
control, 


ssinee the 
‘operation is per- 
formed automati- 
cally. The valve box 
contains five but- 
tons for threo for- 
ward speeds and 
reverse and neutral. 
It in impossible, to 
shift to reverse acel- 
dentally, since the 
neutral button must 
be used first before 
it is possible to put 
the car in reverse. 
‘The apparatus, it 
is said, can be in- 
stalled’ in a few 
hours by an experi- 
‘enced mechanic on 
any car having #e- 
lective transmission. 
Tt requires no al- 
teration of the 
instrument board, steering port, or floor 
‘A one-inch hole in the flooring. 
it the entrance of the pipe from 
ive box is the only alteration 
necessary. ‘The gear lever is of course re- 
moved, and in its place is installed a pol- 
ished cap that may be removed to lubri- 


gear control coats nothing to operate, 
since the power required to operate it is 
present in the automobile engin 


AUTO DRYDOCK SPEEDS REPAIR WORK 


biles in neehaahrepair enter the “drydock’” 
fram thgafirygt level, and run along the 
elefrated traqpe. In the repair shop they 


ah glevated bout threo feet. 


‘Channel beams form “drydeck” and runway for automobiles 


By F.A. Platte 
Instructor, Department of Physics, 


Columbia University 


. INTER—frozen radiators and 
aly engines. Nearly every 
motorist thinks of them to- 

gether. But why should the pleasure of 

automobile driving vanish with the mi- 

grating birds? In there no sure-fire pre- 

‘ventive for the frozen radiator and the 

cracked water jacket? Can't we count 

always on hearing the purr of the engine 
after a single push on the self-starter? 

For every car there is an effective way 

to avoid the most common of wintertime 

woes. First, let us consider the cooling 


tained in the radiator and its connections. 
‘There are many varieties of anti-freesing 
D mixtures that can be bought or made. 
Some are effective, others injurious; but 
ft is safe to say that denatured alcohol 
"mixed with water is the most successful 
for goneral purposes. 


Find Lowest Winter Temperature 


Denatured alcohol will not freeze until 
the temperature falls to 200 degrees below 
ero. A mixture of water and aleohol will 
freoue at a temperature correspondingly 
higher, depending on the amount of 
‘water used. Find out how low the ther- 
mometer usually falls where you live; 
then consult the following table to deter- 
mine what ratio of alcohol to water you 
should use: 


Alcohol Water 
1 part §3fy part 
1 oh 
i 
Before filling, inspect the radi- 
ator and joints forleaks. Repair 


NO CIRCULATION 
ROUGH PIPE 


When Radiators Freeze 
and Engines Balk 


There’s a Sure-Fire Way to Keep Your 
Car Running Smoothly in Winter 
/ 
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these and find out how much liqui 
the system will hold, Fill up the radi- 
ator with water, then drain it off through 
the peteock at the bottom. Measure 
the drained water with a quart measure 
and remember the quantity as the figure 
to be used ax long as you operate the 

‘The average content of radiator 


ly. The radiator should 
be inspected and filled every day just as 
in the summer. Some motorists mix 
water and alcohol in the original propor- 
tions and continue to fill with that mix- 
ture. This is wrong, for it will cause the 
radiator to contain nearly all water in a 
short time, This is due to the fuct that 


alcohol boils away at a lower temperature 
than water, namely 171 degrees. If you 
find that you require the addition of a 
quart of liquid, it may be that most of the 
replacement must be alcohol. 
A.sure method of making ad 


ions cor 


rectly is to rely only on a bydrometer, an 


the proportions of 

‘ng readings, 
ture should be 
about 60 degrees; otherwise the hydrom- 
eter will not register correctly. A method 
‘often satisfactorily employed is to make 
replacements with a mixture containing 
75 per cent alcohol. In general, this 
will keep the aleohol content high 
enough, 

‘Wood alcohol should not be used, It is 
harmful to the rubber and metal connec- 
tions and its fumes injure the eyes. 
Grain alcohol is effective but too 


78 


expensive. All the alcohols give off 
offensive fumes when heated, but de- 
natured alcohol fumes are mild and non- 
injurious. 

‘In very cold climates it may be advis- 
able to use a half and half mixture of 
glyeerin and denatured aleohol 
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consisting of a small airtight tank holding 
about a quart of priming fluid. From this 
tank a pipe leads to the inlet manifold. 
Another pipe leads to a control pump on 
the dash. Operating the control injects 
small amount of the priming 


fuel into the inlet manifold. From there 
it is sucked into the combustion chambers, 
firing at the first spark. 

Another method is to keep a small 
bottle of petroleum ether and a priming 
gun in your toolkit. When the engine 

‘refuses to respond, shoot a few 


Glycerin does not evaporate so 
easily as alcohol. Its disadvan 
tage is that it is difficult to 
remove in the spring when 
changing back to water. 


Don't Use Kerosene 


Kerosene sometimes is used ns 
fan anti-freeze liquid, but it is 


it becomes dangerous. 
away rapidly and gives off an 
offensive odor. 

Calcium eblorid will stop 
freezing, but it will also stop the 
car; for it eats away the solder 
and copper or aluminum in the 
radiators, Ordinary salt ean be 
‘used in an emergency 

In addition there are patented 
products on the market for stopping 
freezing. Many of these are good gad 
will work as well as the denatured a 
mixture recommended, 
will help also, by pry 
from wintry blasts, 

radiator, “ 

to the dffectlps given, the next 

that of quick 

ting.) Too of fn you turn on the 

id step on the self starter, the 

fale to budge. What is wrong? 

frouble usually is that coli gasoline 

‘vapor from the earbureter strikes the cold 

walls of the eylinders, condenses, and 

forms puddles on top of the piston. This 

iquid cannot explode, No matter how 

‘often you shoot a spark through the plug, 
‘your engine will remain dea: 

‘The easiest way to avoid this difficulty, 
‘of course, is to keep the ear 
warm in’ a heated garage. 
But you cannot take the 
rarage along when you go 
downtown and park your 

‘ar at the curb. Undoubt- 
edly the simplest way to 
asgure quick starting under 
all circumstances is to prime 
the engine with some fuel 
that is lighter, more volatile, 
and more easily fired than 
ordinary grwoline, 


Priming Fuels 


Among the satisfactory 
fuels is a high grade gas- 
oline such as used to be 
tayailable as motor fuel in 
the days before refiners 
lowered the grade of gaso- 
line. ‘This high-test fuel 
may be obtained from drug 
stores or from the large oil 
companies. Another prim- 
ing fluid that manufacturers 
ave been producing in re- 
cent months is known as 
“petroleum ether,” differing 
little from high test gasoline. 

‘The easiest and most con- 
yenient method of priming 
is to install an equipment 


Know Your Car 


YOUR Cylinder Vatves—There 
are two valves for every 


drops into each cylinder through * 
the petcocks near the spark 
plugs, or into the float chamber 
of the earbureter. You will be 
surprised at the effect. In tem 
erate climates a mixture of half 
ether and half benzine will be 
found to work well. 


Ether Aids Starting 


Some motorists add three 
‘ounces of ether to every five gal- 
Jons of gasoline in the tank. This 
will aid in obtaining proper 
vaporization for starting. To 
aid further in vaporization it is 
well to open the throttle when 
turning off the ignition in stop- 
ping the ear. In this way the > 
‘vapors will be drawn into the 
cylinders without burning, remaining. 
there until you are ready to start again, 
Also cover up the hood of the ear when 
you put it into the garage in the evening, 
ough heat will be 
top 
from becoming too cold. 

In spite of all of these precautions, 
trouble occasionally is encountered in 
starting, by reason of the fact that gaso- 
line will not pass through the earbureter. 
‘This usually is beeause a drop of water has 
froen over the opening leading into the 
bow! of the earbureter. Even though the 
gasoline used may have contained no 
‘water, the cold bow! of the carbureter may 
‘condense enough water vapor from the air 
within to cause a drop to accumulate. 
Make an inspection for this trouble before 
‘you decide to tear the engine apart. 

‘Since warm gasoline will 
assist greatly in sta 
many means have been re- 
sorted to in order to heat 
the carbureter. Electric 
heaters, reflectors or even 
electric irons have been used, 
successfully to accomplish 
this result. 

Electric heaters are 
available on the market 
to keep the earbureter and 
the manifold warm while 
the engine is idle, utilizing 
current from the battery. 


(ARE your head- 

lights dangerous? 
Do you realize that a 
blinding glare in the 
eyes of the other 
fellow may bring a 
catastrophe to you 
and yours? 

In a remarkably 
usable article in next 
month’s issue Mr. 
Platte will tell how to 
make simple adjust- 
ments to assure safety 
to yourself and others 
in night driving: 
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- New Inventions for Auto Comfort 


5 


ride of the body 


‘ 


{ 
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Handy, Kinks for the Auto Owner 


HENEVER spark plugs are car- 
ried loosely under the seat or in 
the toolchest, it is often found 

that the porcelains have been cracked. 

‘A safer and more convenient method is to 

‘carry the spare plugs on a rack fastened to 

the dash under the hood (Fig. 1). A 

wooden strip, bored 


with flee receive 

the threaded ends plugs, is 
a2 wi 2 bent 
st jots to 


tact screws of 
the plugs. 


A SOMBL 
NATION 
parking and 
trouble light, 
easily made in 
the home work= 
shop, is shown in 
Fig. 2. A flange 
attached to the 


‘supports the tee 
extension of 
the lamp, 
which is held 
In place by a 


through the 
flange allows 
a 20rt, length 
of lampeord 
to be passed 
in underneath 
the seat with 
out lifting the cushion. A. switch may. 
be installed integrally with the lamp or a 
separate switch may'be placed on the dash. 
A. SPRING clip fastened to the grease 

cup aa shown in Fig. 3, will prevent 
‘the cap from becoming unscrewed and 
2, falling of. ‘The clip is held in place by 
> ‘the stem of the cup. 


‘AILURE of a tail lamp to light is 

‘sometimes caused by a short cireuit in 
‘the ground circuit when the frame of the 
car is used as the ground. This is more 
apt to happen when the lamp ix mounted 
on the tire carrier. Running a wire from 
the lamp bolt back to the frame of the ear 
will show whether this is the trouble. 


“THE, ignition locks on automobiles 
seldom are designed to make the ear 
completely thie(proof. Knowing the con- 


\) struction of the various types of ignition 


Jocks, criminal mechanics readily ‘find 
means to wire around them and start the 
car without the aid of a key. 

However, by inserting a seeret breaker 
in the circuit, as shown in Fig. 4, it is an 
easy matter to outwit the thieves. One 
of the wires from the battery is led to a 


see 


tS 


before passing to the general system. A 
second serew is situated about an inch 
from the first one and is connected with 
‘the wire leading out. A small notch is 


made in the wood slightly above the upper 


car is parked, it is necessary only to take 
out this plate to break the cireuit, 


F THE fins of tubular radiator are 

badly bent, they can easily be made 
even and straicht by using the tool 
shown in Fig. 4. This is a sheet of steel 
plate, doubled over at the center 60 as to 
leave the ¢clges about 1/16 in. apart. 


yep iste 


B 
sell for 
testing 


placed by thin 
sheets of brass 
soldered in 
place and 
straightened. 
After all the 
fins have been 
alined, the 

tor ean be 
given almont 
the appearance 
of a new one by. 
painting it with 
1 cout of black 
paint diluted 
with turpen- 
tine. 


FOR tenting 
spark plugs 
rapidly and 
without danger 
of being 
shocked the 
holder shown in, 
Fig. 7 has been 


fourfl satis 
Tt is 
a piece 
Lor brass, 
wifh a hole 
cha aja slot In the other 


vic large enough to fit the plug thread. 
The bracket is held under a cylinder 
head bolt in such a position that all leads 
‘will readily reach a plug held in it. 


ARERED cotter-pins in pump-shatts, 
reberator couplings, and in the engine 

are frequently located 
where a hammer or other tool eannot be 


bplaced so as to permit of driving them 
from below. Many times the mechanic 
‘will drive them from above and they will 


fall into the engine pan. Figure 8 shows 
a quicker method of removing such pins. 


“THE detachable oll spout shown in 
Fig. 9 is made of a small piece of tin 


serew to hold the hooked end of a small soldered to an extra oilean cap from 


metal plate. Closing the door holds the: 
plate firmly against the heads of the two 
closed. When the 


screws and the cireait 


(eS: the top has been cut. 


‘The spout 
is used for pouring oil without waste into 
the breather tube of an auto. 
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Sewing Cabinets Home Craftsmen Can Build 


HIS especially dainty and attrac- 
tive Priscilla sewing eabinet, which 
costs little for materials and re- 

quires no elaborate joinery, is an ideal 

piece of furniture for construction in the 
home worksho} 

If you have a place in your home for 
such“ cabinet—and in most homes a 
corner of the living-room, if not a special 
room is set aside for sewing—it will wo! 
repay you to build one. Don't let 
the turned posts and stretcher deter 
‘you, because if you have no access 
to a lathe, you can have them 
turned quite reasonably at any ear- 
penter shop where there is a lathe, 
fr at one of the small woodturning 
shops to be found in all cities and 
many towns, 

Many requests have been re- 
ceived from readers for n magazine 
article or a blueprint on a Priscill 
or, as it is sometimes ealled, a 
Betsy Ross sewing cabinet; and 
the general interest among. home 
‘workers in this type of project is in~ 
dicated by the fact that the now 
famous Home Workshop Blueprint 
No. 1, a sewing table, issued exactly 
two years ago, is still in great de- 
mand and hundreds of copies are 
being sold. 

It is true that Priscilla eabinets 
‘ean be purchased for small sums in 
department and furniture stores, 

‘but there is no comparison between 

the average cheap commercial eab- 

net and one made by hand from 

‘genuine selected walnut or mahog- 

‘any along lines as structurally and 

rey 
YeIMonions 


artistically sound as this cabinet. Com- 
‘mercial cabinets, unless of the best qual- 
ity, will deteriorate with age; this cabinet, 
if built and finished properly, will actually 


improve and gain with passing years the 
richness and beauty o: surface that dis- 
tinguish fine heirlooms and antiques. 

As an additional aid for those who wish 
to build the cabinet, a blueprint (No. $1 
in the Home Workshop series) with full 
ssize details has been prepared and can be 
obtained for the nominal charge of 24 
cents to cover the cost of blueggtting 


Au:| 


‘This weft ad benutifl Priscilla cabinet in gensine 
‘mahogany oe walnut wil race any mowing roo 


So little material is required that it will 
pay to use walnut or mahogany. ‘The 
case itself requires stock about 7/16 in. 
thick. "A board or two should be obtained 
sufficient to eut the two sides 10 by 143; 
in., the two ends, 114 by 13 in., the two 
lids 64 by 16 in., and a strip for the top 
center 2 by 16 in.” The posts or standards 
require 2 pieces 13( by 134 by 1034 in., 


‘SrReTOHER 
Ye 0m 


144 in; the bottom of the tra 
6 by 934 in. ‘The sides of the tray 
are 114 by 1034 in.; the ends of the 
tray, 114 by 634 in. ‘The long divi- 
sion in the tray is 114 by 9344n.; the 
center division 134 by 534 in, and 
the tray rests or slides are 34 by 
1444 in. To reinforce the bottom, 
2 pieces 34 by 34 by 1414 in. are fastened 
underneath the long edges. 

Besides these parts of wood, four brass 
1 by 1 in. hinges, as well as nails, screws, 
dowels, and glue are required. 

Note the tpngue-and-groove construc- 
tion of the case joints, between both the 
sides and the ends and between the ends 
and the bottom. The stretcher is tenoned 
into the posts, and the feet are attached 
to them with dowels. 

If for any reason turnings cannot be 
obtained easily, the modern . sewing 
cabinet illustrated in the left-hand col- 
umn is an excellent alternative design. 
‘The essential dimensions and details are 

(Continued on page 122) 
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Unique Ski Sleds Provide Healthful Sport 


{EN you're pilot of this chummy 
tandem scooter (Fig. 1) and the 
other rider swings up behind 

after pushing off, you can be sure of a 

speedy joy ride, right side up. 

If good staves are not available, 
material must be steamed (see Howard 
Greene's article on skis in last Decor 
Porunar Science Montuty) and, 
partly cooled, wired to posts, as 
shown. ‘The front post is shaped 
from a 98-in. length of 2 by 3 in. 
stock, 31 in, of which is rounded off 
to2-in, diameter. Cut the rear post 
9 in. long, and square one end for a 
distance of 2 in. 

‘To each post, center and fasten a 
shoe with finishing nails sunk into 
the bottom, A mending plate is 
riveted beneath the toe and heel of 
euch shoe, the end holes being left 
free for the wire, 

For stringing a shoe, 7 ft. of wire 
is needed. It. is passed through 
sereweyes set 1 in. below the shoul- 
der of the posts, as indicated. 

‘The runningboard is 5 by 38 in. 
Center one post hole 3 in. from the 
front end and make a slot 4 in. long 
in the other end for suspending the 
rear post. Before inserting the long 
screw pivots, round off the shoulders 
of the rear post so that it ean swing 


framework is built of 
‘strips. Cut the middle 
‘upright 22 in, long and center to the 
runningboard with a corner iron 17 in, 
from the front. Cut the rear strip 26 in. 
long and hinge one end to the top of the 
out as shown. Two more strips 24 in. 
long form the foundation for the front 
‘seat, One can be 2 in. longer, if desired, 
to make a rung for supporting a horn. 
‘The seat board is 7 in. wide and 20 in. 
lone, the sent proper being approximately 
| aquare and the remainder being 
Sitasned to'd i wlael Contr skate Bot 

the front post 2 in. from the front end, 
‘The rear seat board is 23 in, long, with 

a square seat. The forward part is 5 i 
wide. Tt is fastened to the upright 16 in. 
above the runningboard with a long screw 


fat each side, ‘The hand grip is a 12 
Tength of broomstick secured in holes cen- 
tered 154 in, from the ends of the strips 
supporting the front seat, 

‘or steering aids, split a2 by 3 in. piece 
into two 12-in, lengths, 114 in. wide. For 
the foot-piece bend 134 in. of the ends of a 
6-in, strap-hinge clip as shown, and insert 
‘awedgebetween the parts, securing it with 
2 nail through each middle screw hole. 


By Roland B. Cutler 


‘The handlebar fe 14 in; long, clipped 
‘at the top of the post with 
hinge. Under 


The list of materials for the scooter is 


oe eat eatvaniaed 
ete, Now 2" 
‘The light, springy coaster (Fig. 2) ix 
geared up to ski speed and will shift 
to “high” at one push of a toe accel- 
erator. Although only 5 ft. long, 
not limp under any overload, 
built for business as well as speed. 
‘The hardwood stock required is as 
follows: 
2 horn cach $6 by 3 by in 
‘Grp ote enath ooo 
2 beat, each 1 by 4 by 18 
4 pote, each t by'234 by 7 i, 


The hardware necessary 


Seoente races 
‘chal pats. 


Mom ioeen Ne 


Shoulder each end of the beam 124 by 
3 in. long and fit the shoulders into 14in. 
deep mortises in the posts. Fasten posts 
and beams together with screws at each 
side, as shown in the left-hand detail. 
Under each beam place two 4-in. corner 
braces. To the lower end of each post 
attach the flap of two Sin. T-hinges. 
Note the screweye inserted through one 
hinge for wiring. 


Nail the ledge pieces over the shoulders, 
centering each post 15 in. from an end, 
Set this frame on the shoes and locate 
the end holes in the hinges for wiring. 
These wire holes are centered in the 
shoe about 2 in. apart. Midway be- 
tween the posts, make two pair of holes 
6 in, apart, and in the ledge, center one 
wire-hole above each pair. 

‘Loop 13 ft. of wire, with equal 
ends, through a screweye at one 
tend and then wire as shown, keep- 
ing the ledge and shoe parallel. Tap 
all bends in the wire to fit snugly, 
and cut into the edge of the ledge 
for the wire to pass. Secure this 
wiring in the opposite sereweye. 

‘A Sin, strap hinge connects the 
end of each ledge and shoe. A 
stove bolt is passed through the end 
hole of each strap, and a 3-in. mend~ 
ing plate is used in place of a washer 
‘on the inside. ‘Trim the shoes to 
about 14 in, thickness and bolt the 
hinges only to them. 

To bend and to hinge the ledge, 
use a thick piece of board, as shown 
at the right. Notice ‘the large 
hole in which the end of the hinge 
flap must rest, flush with the under 

Bolt the end of the ledge to 
of the hinge serew holes. With 
‘aqueezer” drawn over the 
ledge, the end hole of the flap can 
be located, and the fastening made 

to the shoe, The middle seat 
boards are 50 in. long, and the side boards 
are 40 in. long. 


Special Line Holder Aids in 
Fishing through the Ice 


& ay 
reas adh el se ay 


nd not entirely satisfactory ways of 
holding the line in ice fishing, will find use- 
ful the line holder illustrated. 

To make one like it, hunt up a dis- 
carded chair and cut offs length of one of 
the turned legs, as shown, leaving parts of 
two spindles connected with it. 

‘A sharp point for the holder is provided 
by inserting a nail, about. 244 in. of 
which is allowed to’ protrude. File the 
head end to a sharp point and provide a 
ferrule, if possible. 

‘When ice fishing, let down your line to 
the right depth and jab the spike into the 
ice. When your bobber begins to dip, 
signaling a bite below, the holder ean be 
{instantly seized. —Rosent Pace LINcoun. 


, oe 
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Saving Money in Building a Small House 


By R. J, Stephens 


building « home, few of us plan far 
enough ahead. We find later that we 
should have had a breakfast room, 
‘more attic space, or something equally 
expensive or perhaps impossible to add. 

If you are short of funds when you 
build’ or buy your home—and who is 
not?—plan so that you ean add to the 
house without detracting from its grace- 
{ul lines and without giving the additions 
the appearance of un afterthought. If 
you are thinking of building this spring, 
start at once to make as complete plas 
1s possible, 

Tt would be folly to suggest one ideal 
type of a sinall house; yet, countless as 
aire the excellent plans furnished by 
various agencies in the building indust 
many prospective home builders are 
unable to decide on just what they want, 
or, having decided, eventually find a lot 
of'changes they would like to have made. 

‘As regards the small house, it goes 
without saying that the two-story type 
is the most economical. It doubles the 
floor space on the same foundation and 
under the same roof. 

It is better to have fewer rooms and 
fat least. one large living-room in Ww 
to “live” and receive your guests th 
to cut up a house into little rooms or 
cells, as indicated by the two typical 

lan below. A large living-room can be 

combination living-room, — 
dining-room, and even 
bedroom, 

Every time you add a 
partition, you have added 
four corners to your floor 
space, which are good for 
nothing except to set a 
piece of furniture in; at 
the same time you have 
ccut off wir and light, added 
further expense, and in some instances 
made the house more difficult to heat 
uniformly. 

Cheap as is a concrete foundation, it 
can be made cheaper by a little common 
senso in building it, Concrete work is 
hurd and yet I have seen many men 
mixing their material far away from their 
forms, hauling the extra weight of water, 
slopping it all over, losing lots of 


where wheelbarrow trestlework would 
otherwise have to be built around the 
forms. On a level lot the idea works 
even to better advantage. The idea is 


right off the 
practically byg 


| 


and width of the porch and nail them all 
square and level with the aid of two 
temporary 2 by 4 in. supports. Nail 
braces across the corners to hold the frame 
square and then construct the forms for 
the piers from 8, 10, or 12 in. boards at 
the outside corners. A few nails set at 
random inside the joists at the corners 
will help strengthen the work when the 
concrete is poured. You will see, also, 
that the joists rest on aquare shoulders 
of the piers, which is excellent construc- 
tion. A small house that is to be set on 
‘a foundation of piers can be laid out in 
the same way. 

‘Wide drop siding, which is quite popu- 
Jar in many parts of the can be 
imitated 8 considerable saving 
shown in Fig. 2, by using ordinary ship- 
lap, one of the cheapest varieties of 


climate. In such construction it is, of 
‘course, necessary to set the door and 
dow frames before applying the 
jing. The casings should be shimmed 
with lath so that the ends of the 
iding will not project beyond them. 

The simple 
construction of 
garage doors 
shown in Fig. 2 
involves mak- 
ing only simple 
saw cuts, If 
the joints are 
clove and put 
together with 
screws, such a 
door will need 
no braces to 
prevent its sag- 
ging. ‘The sash 
used in this 
door ix the reg- 
ular 92 by $2 
in, sash sal- 
vaged from 
government eantonments and usually 
obtainable at second-hand lumber com- 
Panies for about $1.25 each, 

Note also the use of common barn 
door hinges, which can be purchased for 
about 10 or 15 cents each. If hinges ure 
selected that will open back to 90 degrees, 
‘one leaf can be placed on the inside of the 
door jamb, thereby making the hinge 
look like a regular garage door hinge. 
‘This type of door is illustrated in Fig. 1. 

In an article published in the January, 
1928, Popuar Sctexce MoxTHLY about 
my home, I showed a proposed extension 
‘of porch and this photograph indicates, 
how the extension was finally completed 
with a garage below. By opening a base- 
ment window, the garage can be heated 
sufficiently in winter. The porch above 
the garage is finished in pergola effect, 
which makes it cooler in summer and does 
not shut out the sunshine in the winter 
from the triple window that opens on it, 
‘The ease with which this addition was 
made was due purely to foresight in 
planning. 

‘An easy method for building porch and 
stair railings is shown in Fig. 2, Prac: 


co 
tically no nails are exposed and there are 
no places to eatch and hold tne moisture. 

3 in, strips are first nailed to 


HOME WORKSHOP DEPARTMENT OF POPULAR SCIENCE MONTHLY 


Making Your LoudspeakerT alk Up 


An Easily Constructed Two-Stage Amplifier that Can Be Added 
to Any Ordinary Radio Detector 


‘0 SINGLE piece of radio appara- 
‘tus, with the exception of a de- 
tector unit, is of greater value to 

both listener-in and experimenter than a 

two-stage audio-frequency amplifier unit. 

By adding such a unit to a standard 
detector circuit, the strength of the in- 
coming signals can be built up to a point 
where a loudspeaker can be operated with 
sufficient volume to fill a large room and, 
under favorable conditions, an entire 
house, It is then no longer 
necessary to distribute a pair 
of phones to each person until 
the assemblage takes on the 
aspect of a convention of 
telephone operators. 

Distant, stations usually 
come in best on earphones 
when a single stage of audio- 
frequency amplification is 
‘used with a detector unit. When a good 


‘queney amplifi 
circuit will bring in on a loudspeaker, 
Toudly and clearly, stations 600 and more 
miles away. 

‘The two-stage unit enables the experi- 
menter to add amplification to any of the 
‘various types of detector circuits he wishes 
to try out without the necessity of incor 
porating two stages in each set 

if care is exercised in the construction, 
no difficulty will be experienced in its 
‘operation. Most of the trouble in ampli- 
fier circuits is usually due to the use of 
faulty parts, not properly tested before 
boeing placed in the circuit; to the incor- 
rect location of parts and wiring, oF to 
slipshod methods of construction. 


Standard Circuit 1s Used 


Before attempting to build the unit, 
read over carefully Jack Binns’ article on 
troubles and their prevention, appearing 
elsewhere in this issue. 

‘The circuit used in this unit is the 
standard, tried and tested audio-fre- 
quency amplifier circuit shown in the 
wiring diagram, 

‘A’7 by 10 in. panel was used for this 
tunit, but if you can spare the space, a 7 by 
12 in, panel will make it easier to construct 
‘and pethaps give slightly better results. 

‘A standard transformer coupling is 
used, the first stage being coupled to the 
detector circuit with a high-ratio audio 
frequency transformer, while the second 
stage is coupled to the first stage with a 
standard amplifying transformer of low 
ratio. The ratio of the first transformer, 
C, may run as high as 10 to one, but that 
‘of the second transformer, J, should not 
be higher than about five to one. Two 
low-ratio transformers can be used, but 
two high owes are not advised. The trans- 
formeis should be mounted so that they 
‘are at right angles to each other. Placing 
them at opposite corners will separate 
them as much as possible and reduce 
interaction between circuits. 

Separate rheostats are used for each 


By Joseph Calcaterra 


of POPULAR SCIENCE MONTHLY'S 
‘Radio Sta 


tube, this arrangement being 
‘able than that in which one # 
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the plate cireuit of the detector stage: the 
second, G, is for the first stage, and the 
third, L, is for the second stage. 

‘This is the best arrangement when the 
unit sto be ued with a detector reut 

jack. If your detector has a 
proto, jack, substitute a double- 
circuit jack, eliminating the necessity of 
using jack # in the amplifier unit. 

Should you not use jack E, the P 
terminal of transformer C is connected 
with binding post A, and the B terminal 
of the same transformer is connected with 

past B. 

‘Two posta should be-added to the de- 
tector unit, opposite posts Aand.B of the 
amplifier unit. The top post of the d= 
tector unit, opposite post A of the ampli- 
fier unit, should be connected with the 
inside spring of the detector jack that 
makes contact with the outside spring 
connected with the plate terminal of the 
detector tube. The bottom post of the 
detector unit, opposite post B-af the am- 
plifier unit, should be connected with the 


ee 


inside spring of the detector jack that 
pring 


with 
the filament circuit in the detector unit, 
no connection for the negative of the B 
battery is provided in the amplifier unit, 
‘This is to eliminate any possibility’ of 
shorting the A battery, If, for instance, 
the negative of the B battery were con- 
nected with the negative of the A battery 
in the detector unit, connecting the nega- 
tive of the B battery with the positive of 
the A battery in the amplifier circuit 
would short circuit the A battery. 

‘The same type of tubes usod in the de- 
tector circuit should be used in the ampli- 

fier circuit; use 1}4-volt, 
S-volt, or 6-volt tubes 
throughout, or special eireuit 
arrangements will be found 
necessary. 

‘This unit ean be used with 
the detector unit described 
last month, if the same type 
‘of sockets, rheostats, and 
tubes are substituted. It 
would be advisable, however, 
for greater convenience in 
connecting the two, to change 
the battery connections of 
the detector unit to the back 
‘of the set and place the phone- 
postaso that they are opposite 
the input terminals of the am- 
plifier unit. 

Posts M and N are used to 
‘enable you to connect a loud- 
‘speaker or additional ampli- 
fier with the unit. 

‘A. general idea of the 
‘method used in routing the 
connecting wires for greatest 
efficiency can be gained by studying the 
photograph of the unit, Si 
and terminals in the dingr 
with the same markings in the photograph, 
the beginner can follow the wiring of the 
unit without trouble and gain experience 
in reading wiring diagrams, 


How to Use the Unit 


‘No trouble will be experienced in wiring 
the unit if the connections are made ac: 
cording to the following directions: 

First connect the top spring of jack E 
with post A. Then connect the inside 
spring, which makes contact with the top 
Springrwtirthe P terminal of transformer 
C._ The bottoni gutside spring of jack 
is connected with post B, while the inside 
spring, which makes zontact with the bot 
tom spring, is connected with the B ter- 
minal of the transforme" 

‘A wire is next used to Goanect terminal 
Fr of socket F with post.0 and another 

(Continued on pa 110) 
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Book on Wood 
Finishing 


Our book gives complete instructions for finishing all wood—hard or soft—old 
or new. Tells how inexpensive soft woods may be finished so they are as beauti- 
ful and artistic as hard wood. Explains just what materials to use and how to 
apply them. This book is the work of experts—beautifully illustrated in color— 
gives covering capacities—includes color charts, etc. Fill out and mail coupon 
below for a FREE copy. 


JOHNSON’S WOOD DYE 


Johnson's Wood Dye has many uses, for 
both the artisan and amateur. Architects 
and contractors specify it for coloring 
woodwork and flooring in new buildings. 
Painters and decorators, use it with equal 
satisfaction on new and old woodwork 
of all kinds. Housewives delight in it for 
doing over old furniture and for coloring 
reed and wicker baskets, etc. Manual 
training teachers and pupils use it for 
finishing their models. Upholsterers, 
furniture repairers and cabinet makers 
find it “just the thing” for their work— 
old and new. 


$C. JOHNSON & SOM, Racine, Wis. U.S. A. 
Weed 


Johnson’s Wood Dye is very easy to 
apply—it dries in four hours and will not 
tub off or smudge—penetrates deeply— 
bringing out the beauty of the grain. Made 
in fourteen popular shades all of which 
may be easily lightened, darkened or in- 
termixed. Full directions on every label. 


“The Wood Finishing Authorl 


your Instruction Book on 
i. 
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Better Shop Methods 


How Expert Mechanics Save Time and Labor 


Secrets of Success in Handling Taps and Dies 


THAT'S the matter over here, 
Bill?” called Tom at the No. § 
tapping machine. “I've just 
broken another tap—the third this morn- 

‘and I don't know what is causing 


ld Bill shut down his machine and 
crossed over to where Tom was gazing 
perplexedly at a handful of broken taps. 
Just a glance gave Bill the solution, ‘The 
work holder had slipped a trifle out of 
alinement, not enough to be obvious, but, 

less, sufficiently to make the tap 
run to one side and break. When the 
work holder was again located centrally 
with the tap, all trouble on No. 9 ceased, 

Just ax ‘Tom, a pretty thoroughly 
‘experienced mechanic, was confronted 
with tapping problem he could not 
solve, so many of us go about our work 
wondering why taps break, dies are 
ruined, and threads are torn. A few of 
Bill’s suggestions to his fellow workers 
eliminated much of the tapping trouble 
in the shop where he worked. 

“Not balf of the so-called mechanics 

tapping job,” wan 
time, 

‘Most men use common machine oil for 
all hand tapping. On steel and boil 
plate one should use a mixture of la 
oil and white lead of the consistency of 
thin cream. It is well to have a can of 
this lubricant on hand at all times 

Cast iron and brass are best tapped 
dry. Whenever a lubrieant is absolutely 
necessary with these metals, kerosene is 
the best to use. Lard oil, sperm oil, 


SEN en 


‘Types of taps that can be made in an 
emergency without. very much difealty 


tallow’ and graphite are excellent lubri- 
ants for steel. Soap:compound or soapy 
water is also good. Any kind of lubrieant 
‘used in tapping cast iron causes the chips 
to stick and often produces a rough 
thread. It must always be remembered 


By Joe V. Romig 
Too! Designer and Builder 


that the labor of hand tapping ean be 
Teduced conpiderably 7 poy 
fettms ptyhand 


ceant stops flowing, heat is generated, the 
metal expands and the die cuts fast. 
Unless a proper lubricant ix used, the 
happens. A third cause is 
the use of dull dies. Hard stock is also 
ely to damage a set of dies, for it is not 
always possible to detect the hardness 
as it passes through the forming and 
turning tools. 


thing wrong with the machine or the set 
up. “At one time several different makes 
of taps were tried out on a hard job of 
tapping 3/16-24 threads in tough steel, 
but many of them broke. The foreman 
checked up the speed, the set up of the 
work, the alinement, ‘and found that a 
good lubricant was being used, and he 
‘was at a loss to know the reason for the 
breakage. Old Bill ran a file across one of 
the taps and solved the problem for him. 
‘The hardness ran uniformly from front 
to rear, and while the front end was just 


ight to cut hard steel, the -rear and 
middle were too brittle to withstand the 
strains and therefore broke. 

By holding the taps with their square 
ends in a Bunsen burner flame, he drew 


the temper to a dark brown and grad- 
uated it toward the front to a light straw 
color. ‘This in no way affected the hard- 
ress of the cutting threads, but it tough- 
ened the body so it could withstand the 
great twisting strains. 

Where extreme accuracy is required 
on a threading job, a roughing tap or die 
should be followed with a finishing tool, 
which sizes the job by removing only a 
few thousandths of an inch of metal, 
Many manufacturers and builders claim 
that this should be done only by hand. 
This is, generally speaking, a reasonable 
claim, for hand operation allows the tool 
to float perfectly while the machine 
operated tool forces the cut. 

‘Where taps and dies are used on pro- 
duction threading, the man in charge 
should constantly’ study every circum- 
‘stance that has a bearing on the tools 
themselves, their operation and manipu- 
lation. Hardness of stock, the speed of 
machine spindles, proper lubrication, and 
perfect alinement of the 
tap or die head are important items to 
be considered 

Alinement, both vertical and horizon- 
tal, is absolutely neceasury to cut accurate 
threads. Many cases of tapered, one- 


fare traceable to misalinement of the 
or die holder. To compensate for sli 
errors of machining, the floating tap and 
die holders were designed, and by thelr 
‘use many otherwise difficult jobs ean be 
made within reasonable degrees of nc- 
curacy. 

A perfect floating holder should float 
0 that its axis is always parallel to the 
true axis of both work and holder. A 
holder which is held in a pivot at its rear 
‘will not act properly and is almost certain 
to cause poor work. 

‘The amount of metal removed by a 
tap or die plays an important part in the 
threading operation. To cut a full thread, 
the maximum outside and minimum hole 


diameters must be maintained. A reduc- 
tion of the amount of. metal. removed 
makes the threading operation much 
lighter at a very small sacrifice of the 
strength of the thread. In fact, a die and 


(Continued on page 98) 
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“What’s the print 
allow you, Bill?” 


“Two thousandths under — nothing over.” 
“With no chance to fit and try and a fine chance 
of getting fired if you spoil it. AllI got to say is 
it's a good thing you own a set of Starrett 
“Mikes’.” 


THE L, S. STARRETT CO, 


‘The World's Greatest Toolmakers—Manufacturers of Hocksows Unexcelled 
ATHOL, MASS. 


‘body 
tured enabling the workman 
to use it on lathe centers or 


led clamping 
reat. 
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Shartente for Men Who Work with Tools 


IPE-FITTERS and repair men 
‘usually carry their tools about in 
portable toolboxes of open design. 

While an old box rigged up with a leather 

strap for a handle will answer the purpose, 

the one shown in Fig. 1 is neater and will 
prove handier. The slanting sides eli 
nate the dark corners where small tools 
have a tendency to hide themselves. The 
logs raise the box out of the litter too often 
found on the floors and elevate the tools to 

a height where they can be conveniently 

reached, 


HANDY adjustable support th 
wil nd many toe se 
ri 


is shown in Fig.2. It a 


old materials 
the screw com- 
from a di 
carded piano 
stool. ‘The pipe 
is cut to the de- 
sired length and 
fitted with a 
flange at one 
end, ‘The pipe 
is then drilled 
‘at the other end 
with several 
holes to anchor 
the babbitt, 
‘The screw is 
babbitted in 
place. By raise 
ing a burr on 
the thread with 
chisel, th 
‘serew will cut. 
into the bat 
Ditt enough to 
make it turn 
freely. The pipe 
should be 
warmed at one 
end before bab- 
Ditting, to pre- 
vent its blowing 
‘out before cool 
ing. A V-block 
in fitted to one 
‘end of the piano-stool screw as shown. 


r 1S almost impossible to cut a heavy 
thread with a hand die by holding the 


¢ rod will 
ee fast 
f to tffe work, 
os ten bgainst the 


Mie of the vise, no{ciMenity wil be en 
‘countered in holding the work rigidly. 
A SATISFACTORY lathe dog for 

light work can be made from a dis- 
‘carded pulley by elongating the bore as 
shown in Fig. 4 and securing a drive pin to 
‘one of the spokes. The dog is equal to, if 
not better than, the common type, as the 
pulley rim prevents the lathe operator's 
clothes from catching in the driving lug. 
‘Moreover the dog is better balanced than 
the type ordinarily used. 


HE drilling attachment shown in 

Fig. 5, was devised for drilling 
between the flanges of an I-beam where 
tthe usual ratchet wrench was too long to 
permit of its use. ‘There are many places 
where such a drill will work to advantage. 


A square bar of steel is drilled to ac- 
commodate the drill and fitted with a set- 
serew to clamp it fast. ‘The opposite end 
fs tapped to receive a pointed setscrew 
with which pressure is exerted on the drill. 
‘An open-end wrench is used to turn the 
drill. ‘The same fixture can be used to tap 
the holes after drilling. 


FOR the purpose of amembling quickly 
large number of cap screws, the 
special screwdriver bit shown in Fig. 6 


DiscaRDED 
Puiley 


Fig. 8. Babbitting « 


ey iim 7 


pep ges ot 4 
blade from sliding sideways. ‘The ends of 
the collar elamp the screw and permit of 
inserting it in the screwdriver bit previous 
to threading it in the hole. The screwed 
connection allows the collar to be removed 
when it is necessary to grind the edges of 
the blade. A locknut prevents the collar 
from working loose. 


JFFSET socket wrenches can be made 

to operate more easily by adding a 
bent handle as shown in Fig.7. A tubular 
section of brass or iron, from 18 to 20 i 
Jong, is bent into the proper shape to form 
a crank and one end is riveted to the 
wrench. A door knob or other knob is 
attached to the other end. 


ORN-OUT bronze bushings can 

readily be redeemed by relining 
the interior with a good grade of Babbitt 
metal. The worn bushing is chucked in a 
lathe and bored to 4% in, larger than the 
shaft. The bore should be rough and the 
size is not important. This bore is then 
tinned by using solder and soldering paste 
heated with a blowtorch. 

After it has been tinned, stand it up- 
right on a metal plate and piace in its cen- 
ter a piece of smooth steel a trifle smaller 
than the shaft, as shown in Fig. 8. Clamp 
the steel piece upright and center the 
bushing. Then heat the bushing with the 
blowtorch and drop pieces of Babbitt 
metal into the cavity, ‘The metal will 

melt and upon 
cooling, the 
babbitt and 
bronze will be 
knitted by. the 
tinned surface. 
When cool, 
knock out. the 

Ute chuck 

hing in 
‘and 
to proper 


NDIRECT 
daylight can 
‘often be utilized 
rooms 

to improve 
working condi= 
tions for drafts- 
‘men or mechan- 
ies who have to 
upon 


Grint 
Te. ata seo 
engineering 
Sofpeny by it 
ere? Tea, 
Sawin 
Fig. 7. rile Pinte plate glass and 
Ail File winds has 
the reflect daylight 
dealt tn cally, which as eonzdied 
white. The walls were repainted a lighter 
color and the improvement was such that: 
cat Saatece vacsanry tie 
tater per’ dey. 


N OPENING die can be used in an 

‘emergency to clear the burrs off the 
damaged threads on hardened or semi- 
hardened shafts. An ordinary die will not 
do the work because it is difficult to start, 
it, but by placing the open die over the 
end, closing it on the good threads, and 
then backing it off, the damaged threads 
‘ean be cleaned. 


FOR removing broken studs and bolts, a 
‘special tool can be made from a left- 
hand twist drill, ground to a taper to give 
the sides a small amount of clearance. 
‘The end is cut square and then annealed, 
rehardened, and drawn until it has be 
come a light blue. 

Drill a hole into the broken stud large 
enough to allow the tool to be started and 
then run it in with a tap wrench until it, 
takes a grip. 
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“THE 


This “C” Batt 


AIR IS FULL OF 


‘OU can make the loud speaker re- 

spond with a new fullness and 
naturalness of tone. You can save money 
by adding months to the life of your “B” 
Batteries. These things you can do by 
using the new Eveready “Three” asa “C* 
Battery. 

You already have an 
the filament and a “B” Battery for the 
plate. AC” Battery is connected to the 
third element of your vacuum tube, the 
gtid, affording a control that is mary 
in action on audio frequency a 

‘Asa“C” Battery the Everea 
prevents distortion and excessive flow of 
current from the “B” Battery, lengthen- 
ing its life. It is a wonder worker that 
saves its small cost many times over. 
Connect it in your audio frequency ampli- 
fier and note the difference. Full direc- 


* Battery for 


THINGS YOU 


ery isa Wonder Worker 


tions on the label and in “How to Get the 
Most Out of Your ‘B’ Battery,” a booklet 
on “B” and “C” Batteries, sent free on 
request. 

is triple-use battery can also be 
ved as an. “A Battery in portable sete. 
Light and full of pep. Its third use is as a 
“B” Battery booster. 
¢ the Eveready “Three'—a tested 
product of the world’s leading electro- 
chemical battery laboratory. It serves 
more radio uses and effects more econo- 
mies than any radio battery heretofore 


developed. 


If you have ai 


attery problem, Radio 
Battery Information Headquarters will 
solve it for you, Write G. C. Furness, 
Manager, Radio Division, National Car- 
bon Company, Inc., 116 Thompson Ave., 
Long Island City, New York 


NATIONAL CARBON COMPANY, Inc., New York—San Francisco 
Headquarters for Rasko Battery Information 


CANADIAN NATIONAL CARBON CD. Limied Faery eal Ofer Tucnts, Ont 


EVEREADY 
Radio Batteries 


-they last longer 


SHOULDN'T MISS" 


NICHOLSON 
FILES 


~a File for Every nee i 


you can 
Master the 
Big Jobs 


So much depends upon good files and proper 
methods of using them, that every young 
mechanic should master the art of filing as 
a necessary step to the job above. 


Among the thousands of kinds of NICHOLSON 
Files, there's a file for every purpose — which, 
because of extra sharpness, greater uniformity and 
longer life, assures better results. 
Take your Hardware Dealer's tip—he 
knows which NICHOLSON Files you 
need. And NICHOLSON Files are 
all ready to go to work, requiring no 
breaking in. 

NICHOLSON FILE CO. 
Providence, R. 1 Ss Ay 
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| Angular Dresser Saves Time in | 


Truing Grinder Wheels 


TN, THE averse shop not. eaulpped 
Diinenas ie anaee scenes 
wheel of a surface grinder, the. thual 
saathed is to damp p & 0 an abgle 
iron and run the up pnd 


apes Bs 
ve a 10d pout 


tediot i 


fixture illustrated, 
fe Sheraton of desing whcela le slmpll 


Pa 


Details beck 
Saicatingstureand the mesonary Bol 


fied materially. ‘The top and sides are 
made square 80 a8 to permit the use of a 
bevel protractor for setting the axis bar, 
‘The axis bolt, which is forced into the bar 
in a press, is made so as to fit the bushing 
in the back plate tightly. Whenever the 
joint becomes too loose to remain fixed, 
the bushing can be renewed, ‘The T-slot 


Tic CO 


engine dunia pees nd dreming op 
Seuker whecl to nish © forming tool 


passing through the axis bar is utilized for 
clamping after fine adjustments are made 
‘by means of the adjusting fixture screws. 
For fine work the fixture can be set by 

means of a sine bar. 
"The whole fixture, except 
(Continued on page 


the axis 
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Father uses it daily going 
back and forth to work. 
Evenings and Sundays it 
holds the young family 
comfortably, protecting 
baby from winds, storms 
and cold in winter, and yet 


it has all the airiness of an 
open car in summer. 


The plate glass windows 
are extra large. The wide 
doors make it easy for 
mother to enter or leave 
with baby in her arms. 
Finally, and most impor- 
tant, its low price and low 
maintenance costs make it 
feasible-for the family of 
modest income. 


Chevrolet Motor Company, Detroit, Mich, 


Superior 
Utility Coupe 


*640 


F.0.) Flint, Mita 


For The Small Family 


The world’s lowest priced 
high-grade closed car 
exactly meets the require- 
ments of the small family. 


Division of General Motors Corporation 
United States Pili pa. ey mapas Dealers and Service Stations every 
“Canadian plants Roadster - = - $00 Commer Crt ‘where. Applications wil be consid- 
Ssoeror Touring ~_ 5 Superior CommercialGhaanla $985 | cred from higharade dealers only, 
ip Sable Rpt SUBSE SERUY OMT LE Seti eames tro Chacate Soo | forterriterymot adequately covered 


4 
Mr, B. M, Oliver, of 
St. Louis, Heating 
sin 
whi 
ce Times the 
Heat of Coal. ga 4 
( 
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Amazing New Invention Does Away With 
Dirty Coal and Wood. Gives Three Times 


the Heat in Any Stove or Furnace 


O longer is it neces- 
sary to pay exor- 
bitant prices for coal 
and wood—or to face the 
uncertainty of actual coal 
strikes and _ shortages. 
No longer is it necessary 
for any woman to give 
her best strength and 
energy in endless back- 
breaking servitude to a 
hot, mussy heater, cook 
stove or furnace. 

No more dirty, heavy coal 
and wood to carry and lift—no 
more clouds of ashes to breathe 
or back-breaking scuttles to 
empty—no more fires to build, 
bank or watch—no more heat- 


ing problems—no more cold 
rooms in Winter—no more 
frozen, bursted furnace pipes— 
no more suffering from lack of 
quick fires in uncertain Fall 
and Spring—and no more wor- 
ries about coal shortages, poor 
quality or high prices. An 
amazing invention ends all this 
forever and makes any type 
of cook stove, heater or fur- 
nace, an automatic heater that 
can be regulated to any tem- 
perature by simply turning a 
valve. The wonderful inven- 
tion of Mr. B. M. Oliver, fuel 
expert of St.Louis, hasnow been 
perfected so that there is a 
model that can be installed in 
any coal or wood stove in one 


minute's time, and then actu- 
ally gives3 times theheat of coal 
if wanted—or can be regulated 
to a tiny flame by the simple 
turn of a little valve. And at 
a cost any family can afford, 
any hot air, hot water or steam 
furnace can be converted into 
an automatic oil burning plant, 
without noisy motors, without 
electrical connections, without 
any moving parts. 


Cheap, Clean, Simple 

Mr. Oliver calls his inven- 
tion the Oliver Oil-Gas Burner 
because it uses 95% air and 
only 5% oil (the cheapest fuel 
there is), turning them into 
an actual gas that burns with 


. an intensely hot, clean flame. 
No wicks, no smoke, no odor. 


Fits All Stoves 
Without Change 
Mr. Oliver's 

vention is 
made in 16 
models to fit 
any kind of 
cook stove, 
heating stove 
or furnace. No 
holes to drill, 
no bolts to fas- 
ten,nochanges 
b whatever. 


wonderful in- 


Simply sets in Wiylaht™ss 
firebox. Abso- 
lutely safe. It lasts a life- 


time. 
No wonder housewives are 
clamoring for this wonderful 
device. No wonder Mr. Oliver 
receives letters like these: Mrs. 
W.N. Spencer, of Conn., writes, 
“The Oliver in my heating 
stove works like magic. It is 
wonderful to have quick heat 
and no work.” Mr. Elijah Me- 
~ Clease, of Va., says, “It works 
fine. All my friends want one. 
I will get their orders.” A let- 
—ter from Mr. S. K. 
Pedro, of S. Car- 
olina, says, “Beats 
all other burners 
seen in this coun- 
try. A sensation.” 
Mr. George Flynn, 
of Michigan, writes, 
“Tt is cleaner, 
cheaper, hotterand 
steadier than coal 
or wood. Only 
cost me $5 for two 
months.” 


Perfect 
Heating 
Guaranteed 

Now, once and for all times, 
do away with household dirt 
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and drudgery. The Oliver in 
your stove, heater or furnace 
saves hours of work, thousands 
of needless steps. Already 
Oliver burners are installed in 
over 150,000 homes. Their per- 
formance has 
{been so thor- 
| oughly tested 
© that Mr. Oli- 
ver will abso- 
lutely guaran- 
tee perfect 
heatingforany 
Oliver burner 
you install. 


Coupon Brings Free 
Low Price Introduc- 
tory Offer 
Send immediately for the Free 
Attractive 
Booklet, 
“New Kind of 
Heat,” which 
tells all about 
this amazing 
new — inven- 
tion, shows 
exactly how it 
works and 
how it is dif- 
ferent from all other burners. 
‘Thecoupon below 
will bring you 
this information 
absolutely free, 
without obliga- 
tion. And if you 
mail the coupon 
at once you will 
be in time to re- 
ceive Mr. Oliver's 
very Low Intro- 
duetory Price. 
You should have 
your Oliver in- 
stalled immedi- 
ately. By act- 
ing quickly, by 
sending in your 
name at once you will be 
entitled to Mr. Oliver's Special 
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Low Price whether you buy 
now or later. So get this 
coupon in the very first mail. 


Agent Makes $215 
One Day —More 

Agents and Distri- 
butors Wanted 


Mr, Oliver is also looking for 
agents, salesmen and distribu- 
tors. Oliver agents are making 
fortunes. F. B. Bentley, of 
Phila, says, “Ye gods! some 
seller. I made $215 today.” 
J. Carnegey, S. Dakota, writes, 
“Making $1,000 a month.” 
A. M. Russell, Conn., $258 
per week. Mrs. Selder, Kans., 
made $100 a month, spare 
time only, in her own home. 
If you want to earn $50 a 
week spare 
time, or $200 
a week full 
time, _ write 
for FREE 
Sample Case 
Sales Plan. 
If you can 
swing a whole 
territory and 
want $15,000 
to $50,000 and more a year, 
wire for sales plan. Address 
Mr. Oliver personally at ad- 
dress below. 
OLIVER OIL-GAS BURNER CO. 
B-54 Oliver Building, St. Louis, Missouri 
© 


Distributor 


PRA! 


Olde end Laret Maneater of Gas Burners 


Beings Free Low lntadatry Price Oe! 


OLIVER OIL-GAS BURNER CO., 
B-54 Oliver Bldg., St. Louis, Mo. 


Gentlemen: Send me your free, book, 
“New. Kind of Heat,” and your Special 
Law Price Introductory Offer. Tamm in- 
terested in a burner for 


ee ee 
ete O eve" Ops ogete 


Name oo.ssee 


Co. 


re State. 
interested in ful time 
o ‘or spate time check in square herp. 
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> 
Keict Proitire 


iy) 


-AINT 


ANDVARNISH 


Linduro Enamel 
Vernicol Stain 
Automobile Color 
Neptunite Varnish 
With these four splendid 
‘Products in your house you 
twill be prepared to put a 
tial finish 


oo 7 
cow al glee peda 


Be Sure ofa 


Beautiful Finish 


When the manual labor is done on a medicine 
chest, table, swing, flower-box, or any useful 
article for the house that your hands have con- 
trived—when it is time to apply the finish—then 
choose wisely so that the finish will enhance the 
beauty of your handiwork. 

And whether you want to finish the piece with 
varnish, stain or enamel, you will find among 
Lowe Brothers Paints and Varnishes a product 
expressly made for that purpose—a product that 
you can be sure will produce a finish of lasting 
beauty. 

For fifty years Lowe Brothers Paints and Var- 
nishes have been used by the amateur workman 
and craftsman furniture finisher. There is one 
dealer in your community—The Lowe Brothers 
Dealer—who can supply you with these famous 
product: 

Visit this dealer. He will not only supply you 
with a specifically prepared paint or varnish, but 
he will give you expert advice as to how to use it. 


THE LOWE BROTHERS COMPANY 


Dayton, Ohio __Fadertss Toronto, Canada 
BRANCHES IN PRINCIPAL CITIES 


OWE 
PAINTS &VARNISHES 


Angular Dresser Saves Time 


(Continued from page 90) 
bolt, is left soft and must be ground all 
over. TheT-slotiscutonamillingmachine 

lar attachment or it 


plate and sass plate ean be either cast 
iron or machine steel—Hiewry 8. LARABY. 


Special Reamers and Cutters 


Constructed in Two Part 


PECIAL reamers are often 
the machine shop. 


i, 
ter] It will accommodate 
ls, such as 9/16, 7/82, and 
=A cutting bevel is ground on the 
Ines of the reamer and the drill and 


cy Fe Fi6.9, 
‘Adri and countersink, cuter for 
Pointing rods, nd an endl 


reamer are clamped together in a drill 
chuck. ‘The split reamer adds to the rigid- 

of the drill and reduces breakage, 

Figure 2 shows a two-piece pointer that 
would be difficult to make in one piece. 
Before making the cutting edges the 
reamer is cut in half, and each piece is 
finished separate 

‘An end mill—also made in two sections 
—is shown in Fig. 3. A hole passes down 
through the center of the tool into which 
an iron rod of any desired length may be 
placed to space the halves properly. 
When working on tenons that are to be 
finished at a definite length, the rod will 
act also as a stop—O, W. MIBLENZ, 
Philadelphia, Pa, 


On Next Month's Schedule 
N_INSPIRING artile on, su 
tran, one of the best known pattern 
Toakers in the United States. 
WW. "Bary Beane. an automotive 
describes © connecting 
‘er iain el for the all 
“Other articles of practical value to 


the shopman will be_“Making Inserted 
Blade Lathe Tools,” “Fitting a Small 
‘Tool Vise with a Dual Purpose Base,” 


Sloot Hardening are to longer fea 
tures scheduled for early publication, 
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Get this,men- 


Accomplete assortment of the world’ finest 
smoking tobaccos — sent to any smoker 
anywhere— on 10 days approval 


A's idea for Pipe-Smokers: 
12 famous tobaccos, packed in 
ahandsonie Humidor—shipped to you 
direct to help you find the soul-maté for 
your pipe. panes 


(OST men have written. their 

John Hancocks on, a lot of 
“dotted lines.” But, if you're api 
smoker, we'll wager ‘that you've 
never signed a fairer, sweeter con- 
tract than the little coupon at the 
bottom of this page. 

Justa few strokes of yourpen—and 
you can end your questof years for 
perfect smoking tobacco—drawing 
dividends for life in unalloyed pipe- 

satisfaction. 
But we are 
getting ahead 
of our story. 
‘The average 
pipe - smoker 
isthegreatest 
little experi- 
‘menterin the 
world. He’s 


one,” confi- 
dent that 
some day 


he'll find the real affinity for his ipe. 


Knowing smokers as we do—and 
knowing tobaccos as we do—we felt 
that we'd be doing a friendly turn 
for everybody if we found a way to 
settle this question once and for all, 
to the satisfaction of every smoker. 

So we created the Humidor 
Sampler. 

Into a bright red lacquered humi- 
dor case, we have packed an assort- 
ment of twelve famous smoking 
tobaccos—covering the whole range 
of tobacco taste. 


To test these 12 tobaccos is to go 
the whole route in delightful pipe 
tobacco experience, trying out every 
good flavor and aroma known to 
pipe connoisseurs. 

There are myriads of different 
brands of smoking tobaccos on the 
market, But of them all, there are 
12 distinctive blends which, in our 
opinion, stand in a class by them- 
selves for superlative individuality 
of flavor, aroma and smooth, sweet, 
even quality. 

‘These twelve decisive blends—the 
twelve “primary colors" of tobaccos 
—have been selected for the Humi- 
dor Sampler. When you have tried 
these twelve, you have tried the best; 


if your tobacco-ideal is to be found 
anywhere, it must be one of these, 


Ten-Day Approval Offer 

‘We are eager to send the Humidor assort- 
ment faery ‘smoker, anywhere, on ten days’ 
‘no, money. Just sign and mail the 
coupon. ‘That wil bring you the Humidor 
Sens When epost ngs the package, 
mn. When the postman brings the package, 

‘eposie $1.80 with him, plus postage. 
eck Remy ryt thee tans 
loan give you more real pipe pleasure than 
You've ever bad before, bende revealing the 
fe perfect tobacco for Your taste=the cost 
™ Simply return the Humidor, and you'll get 
41°50 and, the postage ack’ proms 
2nd plessandly. The coupon is your Sbedient 


Send No Money—Just Mail Coupon 


aS 
eran rice 
Salsas 
‘by return mail, ‘o = 


Name. 


ities ee 
Scape 
Salpeter 
SEERA 
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Another Popular Pexto Item— 
Samson Ratchet Bit Brace with 
Ball Bearing Chuck and Head. 


Good Tools Make Good Work Easy— 
To take pleasure in apes work 
you need good tools, tools that will 

QQ see 


Tools are backed by 
— Ne a0 Bos Jets Plier over a century of tool making ex- 
ear sar ried cytten souere spmmine perience. They are of first class 

"a, ph ‘quality and fully guaranteed. 

The line consists of Bit Braces, 
Auger Bits, Squares, Chisels, Ham- 
mers, Hatchets, Pliers, Monkey and 
Pipe’ Wrenches, Angle Wrenches 
Screw Drivers, Snips, Com 
Pruning Shears, Dividers, Calipers 
Pincers, Soldering Coppers. Ni 
Sets, and many other small tools. 


xcering oar important lines are 
llale for free distribution. 


PEXTO TOOLS are carried by 
practically all progressive dealers. 


No. 9134 Hammer 


Soe oe et Soe tarot 
— wort Wes Tos 


Solbar Screw Driver The Peck, Stow & Wilcox Co. 
‘weed bundle securely beld. Southington, Conn., U.S.A. 


Shut-Off Pedal and Pilot Light 
Improve Shop Blower 
HE blower in a shop is usually 


jelay“are eliminated. 'A spring is 
iched to the handle of the cock, as || 
shown, to hold it closed, and a wire is lod 


‘To turn an this blower, the pedal a pressed 
‘down sod caught under the bracket, 


from the handle to pedal. By pressing 
| down the pedal and hooking. it under a 

‘bracket on the floor, the gas is allowed to 
flow to the burner. When the pedal is 
relensed, the spring clones the cock. 

‘A pilot light is led out to the noxzle 
from the gas pipe in rear of the main sup- 
ply cock. A small cock in this line regue 
lates the amount of gas flowing to the 

ll times so that there is always « 
lable when the blower is needed. 


Calipering Flanged Work 
AN EASY way 
the thickness of a 
web diffigalt 


‘ar of outside cal- 
ipers, as shown. 
Pass the points 
‘over the flange and 
set them against the surfaces of the web. 
‘Then scale the distance Y. Now remove | 
the calipers, move the legs together until 
| the punch marks are Y distance apart, 
and the distance between the points will 
represent the thickness of the web X. 


| Dus ona concrete floor can be pre- 
| vented by painting it, when perfectly 
ry, with boiled linseed oil thinned with 
gasoline. Several coats should be given 
‘until the surface is glossy. 


MacMillan’ s 
Link with 
Civilization 
A Paragon Radio Receive 
is the mon 


between MacM 


Barnsley whose Parag 
ceiver has been pickin 
these vitally important 
sages, picking up eve 
andgettingevery wordel 
A Radio Receiver 


have no higher recommé 


Bocduats ara joann far tha neha 


ADAMS-MorGAN Co., 


16Alvin Avenue, 
Upper Montclair, N. J. 
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Then and there 
He was Convinced— 


‘There was a mechanic who said he 
could get other tools than “Brown 
& Sharpe.” 


He said, “I'll try a new Microm- Ye Did 
eter of another make.” 


He thought that this other tool 
would be just as reliable as a It Wasn't 
Brown & Sharpe. 


His work was not as good—and He was dise 
the tool was to blame. satisfied 
Finally he made up his mind to 

buy a Micrometer that he knew He has used 
he could rely on—and it was a it ever since 
Brown & Sharpe. 


BROWN & SHARPE 
TOOLS 


are made in the largest factory of its kind—their accu- 
racy, improved design, long life and quality have made 
them the “Standard of the Mechanical World.” 


Catalog listing over 2,000 different tools, with discount 
sheet, sent on request. Send for it today. 


BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. I, U.S.A. 


Success with Taps and Dies 
(Continued from page 86) 
a tap will cast up and burr the metal 20 
as to make practically a full thread even 
jough a small allowance on tap or die 
diameter has been made. 

Its essential that the right kind of tap 
be used for a particular job, Taps are 
made with two, three, and four flutes 
in the smaller sizes and six or eight flutes 
for the larger diameters, For extreme 
‘accuracy a gun tap, with only two flutes, 
should not be used, but occasionally 
gun tap will work’ well on a difficult, 
Tough job. The effect of the various kinds 
of taps on different work should be 
studied. Spiral fluted taps clean out the 
chips nicely and all other taps should 
hhave proper hooks on the cutting’ teeth 
to afford chip room. 


Accurate Taps Essential 


Most careful workers have their own 
particular set of taps which they keep 
standard on the leading teeth and main- 
tain with a back taper, Such taps pull 
easily and cut accurately, while a tap with 
a reverse taper will choke and pull hard, 
making an imperfect thread, Such me- 
chanics never'use a tap or die with broken 
teeth except in an emergency and then 
only after the teeth have been ground 
down. Neglect to grind the broken teeth 
almost always results in torn! threads, 
‘There are occasions where 
damaged tap or die is not availal 
Lucky is the man who in this emergency 
‘can speedily make a tap for finishing a 
rush job, 
In making either taps or dies, tool steel 
of the best grade should always be used, 
For a plug tap a piece of steol of th 
proper width and length is cut of 
‘chucked in a three-jaw seroll chuck and 
filed tapered for a distance of about three 
threads at the lower end. From that 
point it is back tapered (smaller at the 
shank) about .001 in. an inch. If a lathe 
is not available, the taper must be made 
as nearly correct as possible by hand. 
‘The thread is then cut with a die opened 
up a small amount, and a second cut is 
made with the die sot at the actual size, 
Soda water or compound is used as a 
lubricant so as to obtain a high polish on 
the finished surfaces of the threads, 


Finishing and Hardening Taps 


After deciding on the number of flutes, 
take a three-cornered file and gash them 
in roughly. A round file should then be 
used to finish the flutes accurately. In 
this way the flutes ean bem 
at the lower end, running a 
junction of the thread a 
fapered or chamfered threads 
lower end are backed off and 
square is filed on the end of the shank for 
the tap wrench. 

‘The tap is now ready for hardening. 
Hold it in a hot flame (Bunsen burner) 
and beat to a bright cherry red. Then 
quench it in lukewarm or cool water, 
dipping the tap in vertically and stirring 
in. circles, beginning with the smallest 
rotary motion possible and gradually 
increasing the circles. "In this way all 

Continued on page 100) 
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THE SIXTH SENSE 
OF INDUSTRY 


The 

| SIX SENSES 

yJeeling 
Seeing 
Hearing 
Smelling 
Tasting 


But with the development of wool manufacturing on a 
large scale—and all the allied textile industries —the human 
sense ‘of feeling ad to be replaced with something more 
‘Accurate —something infallible 


th se mot Ste este to Be mae to Tycos 


the textile industry — 
has been found 


[No longer isthe dycing and preparing of wool, silk, cotton 
tnd linen for manufacturing purposes dependent on the work 


Ht etna kat oh ate and ae 
Wy meni a ale a at ua a arte ycos 


Temperature 


ind vegetable products into textile. 
Control 


manufacturing process Tycos Instruments for 


Instruments insures the uniformity of results that is necessary 
‘to success in manufacturing and selling on a large scale 


Manufacturers 
What do you make? What is your problem of applying 
process in 
fstype and sy of instrument inthe Fos ine thet you 
ees 


Bulletins on requ 


your plaot- 
eebutLDING Yaylor [Instrument Companies 
Tonoxro. 


ROCHESTER, N. ¥., U.S.A. 


Zycos Temperature Instruments | 


NDICATING - “RECORDING + CONTROLLING 
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RATCHET 
BREAST 
DRILL 


light - weight 
breast drill 


See how easy the two- 
speed ratchet mechan. 
iam works. Changes of 
speed and changes of 
motion are made by a 
turn of a dial. Frame of 
aluminum alloy. Holds 
Found-shanie drills 0 to 
¥ inch, 

‘The Goodell-Pratt 
catalog describes each 
the 1500 Good To 
Weite for it—free. 
Goodell-PrattCompany 
Greenbeld, Masm, U.S.A. 


1500 GOOD TOOLS 


coe | 


| Success with Taps and Dies 
Continued from page 98) 


sides of the piece will cool evenly without 
warping the metal, 

The tap will then be as hard as glass 
‘and must be tempered. Hold the tap with 
fa piece of wire, one end of which is 
wrapped around the threads, and pass 
the whole length of the tap through the 
flame, allowing the shank end to get the 
most heat, ‘The shank will first turn 
yellow and then a straw color, the color 
going down toward the threaded portion. 
This ean be observed best if the shank 
and the inside of the flutes are polished. 
When the end of the tap shows a straw 
color, quickly dip it in cold water. Taps 
hardened and tempered in this way will 
have hard cutting edges and tough 
shanks and bodies. ~ 

‘The general method of making tapered 
and bottoming taps is the same as for the 
plug taps described. ‘The difference lies 
in the tapering of the blank, ‘The tapered 
tap has the lower end turned straight for 
three threads, then tapers for six threads 
and is straight except for a .001-i 
back taper the rest of the way. The 
bottoming tag has a chamfer on the lower 
thread only. 


‘Steps in Making Dies 


When making dies, a layout five or 10 
times the size of the actual tool should 
be made first, This diagram then is 
reduced to actual size and traced on the 
blank, Before laying out on the blank, 
the latter should be sawed and faced on 
both sides to the thickness required. 
‘The first holes drilled are the chip 
clearance holes. These then are plugged 
tightly with soft steel plugs, each one 
being a driving fit. The central hole is 
drilled then and reamed to size, taking 
ceare that the diameter agroos absolutely 
‘with the root diameter of the thread. 
The chamfer of the lower end should 
taper out in three threads, while that 
fon the upper end includes one thread 
only. ‘The die then is tapped with a 


tapered side of the die, Lard 
18 good lubricant for this operation. 
finishing cut should be made with a 
bottoming tap. 

A weakening hole next is drilled and the 
saw slot is cut from the inside, leaving 
f thin bridge on the outer circumference 
for the purpose of holding the metal 
rigid during the hardening process and 
preventing the die from warping. ‘This 
Fridge ie fled away when the ie bas 
been tempered. 

‘Countersinks then are made in the 
saw slit and one side to receive the points 
of the side and set screws respectively. 
‘At this time the chip hole pins are driven 
‘out and the rear of the lands are backed 
off with a flat file. The hooks or lips of 
the cutting edges then are touched up 
and clearance is filed on both top and 
bottom chamfers. 

The die is now ready for hardening. 
Wrap a piece of wire around the thin 
section of the die and heat the die to a 
cherry red. Quench as in the ease of the 
tap and draw the entire die to a deep 
straw color. The temper can be improved 
| (Continued ow page 102) | 
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asleep or awake 


BuymoaZ skempe a3,4ayy 
‘Man's whiskers, like the troubles of people who live 
beyond their means, are always growing. Clocks may 
stop, lecturers may pause to consider, but, day 
and night, as long as he lives, man’s whiskers are 


always growing 
—From “The Hair Apparent," Dat 1, Chap. 1 


ACCEPTANCE of the fact that a facial briar patch isnot likely 9 contribute 
to a man's success in scientific pursuits, in business, in love, or in any other 


worthy endeavor is spreading rapidly. 


Most professional men, as well as most business men, now shave daily. 


is the only means of keeping man’s alw: 


ys growing beard in proper subjection, 


No matter how heavy your beard may be, or how tender your skin, you can 
shave closely every morning, and be comfortable, if you lather with Colgate's 
“Handy Grip” Shaving Stick. It makes shaving easy, and always leaves the 


face cool and refreshed. 


‘The “Handy Grip” and metal container will ast for years. After your first shaving 
stick is used up you can buy Colgate “Refill” Sticks for the price of the soap alone. 

Ie is not uncommon for a Colgate 
in daily use. 


wing Stick to last for a year or more 


Colgate’s "Handy Grip" Shaving Stick is unequaled for put- 


ting comfort, convenience, and economy into the daily shave. 


COLGATES 
Shaving Stick 


“HANDY CRIP"AND REFILL 
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MPARE the Williams” 

cap with any other. 
There’snothinglikeit.Com- 
pare Williams’ in any and 
every other way: 


You'll like its lather—un- 
cannily swift in the way te softens 
rds, 


You'll like 


Purity—no col 
oring disguise is needed in 


Wiliams’ “Te is » natural white 
You'll Like ts soothing effet 
world is more beneficial 


And last, there’s the Hinged 
Cap! Add to your ‘Williams’ 
shave this" extra dividend” of a 
cap that you can’t lose. Then 
‘compare. 


~ Williams 
Shaving Cream 


Have you tried Wiliams’ Aqua Velrat The new scientife 
shaving use? Sample free. Write Dep 


formula for af 
The 1.8. Wham C6 


BI Bel EM | CATALOG Hs 


9 make thls by Tearnine the Right 


EVERYTHING IN RADIO 
One of the largest complete stocks in the 
world. 40 diagrams of latest Hookups. 


DEALERS ALL OVER THE U.S. 


Sy gets 


fe 


‘We Fit You for Big Pay In Few Weeks E 
‘This thorousbly eqoipped gconl approved br, bie 
ian er Revenge aeics 
Saheb a soar 


‘GET FACTS TODAY 
Woes tay for facts about th wondeta rae 
peor ina ado” rena fr date 


a 


‘WHOLESALE RAO 
Dept.B 6W, 14th St. Kansas City, Mo. 


Success with Taps and Dies 
(Continued from page 100) 


by repeating the operation several times. 
‘The weak section of the die should then 
be drawn to a deep blue, taking care not 
to change the temper of the lands. ‘The 
bridge is also drawn blue and is later filed 
away. ‘The blue temper increases the 
tenacity of the steel and makes the weak 
section act as a spring. 
Correet proportioning of a die in rela- 
| tion to chip room, lip angle of the cutting. 
edges, und the proper backing off of the 
chamfered portion of the thread are highly 
important features in the making of 
| successful cutting and wearing dies, 
All small taps and dies should be 
marked with their sizes before hardening. 


“Slip” Flywheel and Gear Will 
Prevent Tool Breakage 


COSTLY repalrs and lost time can some- 
times be prevented by fitting a pro- 
duction machine with a slip drive along 
the lines illustrated. 


idle list. These breakdowns have been 


ome oan eamaun TH 


eo 


Cte E 


Typlcat lontalatons of fiction drive th 


Ape when subjected to any wna! 


climinated and all Inter machines have 
been similarly equipped. 

The driving flywheel in this ease had a 
‘g00d-sized hub that was faced off on both 
sides. A cast-iron stop plate, to which 
‘was riveted a 1j-in, leather disk, was 
mounted on the inner side of the wheel 
and held in place on the shaft by a key 
and setscrew. A leather-faced steel diak 
‘was floated on the shaft on the outer side 
| of the wheel hub as shown. This disk was 

foreed against the hub by a large spring 
washer formed from 1¢-in, steel and tem- 
pered. To improve the springing quali 
ties of this dish-shaped disk, four slots 
‘were made in it. A large nut on the end of 
the shaft was brought to bear against the 
Spring disk 

‘The grip tension can be adjusted so 
that the flywheel will carry the load, but 
will slip when a blank or other object gets 
caught and binds the tools. In other 
words, the flywheel “gives” instead of the 
tools, which means longer tool lif 

‘The illustration shows a “slip” gear 
mounting that is practically the same ar- 
rangement as the flywheel mounting de- 
scribed, except that a heavy eoilspring 
takes the place of the dish-shaped spring 
disk.—C. M. Witcox. 
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AGNAVOxX instruments are never subject 

to those internal interferences which, at crit- 
ical moments, are so apt to mar the performance 
of ordinary radio reproducers. 

To measure the success which Magnavox engin- 
eers have accomplished in the design and manu- 
facture of Magnavox products, remember that 
they have been sold in far larger quantities than 
any other radio units in the world. 


Magnavox Reproducers 
R2 with 18inch curvex horn $60.00 
R3 with Minch curves hoen $35.00 
Mi with 14-inch curvex 
Requires no battery for th 


horn and 1 stage of amplification 
$! 


ALR consisting 
Reproducer with 14 


Jor evel 
receiving set 


receiving sets, 


vacuum tubes —~ 

the heart of their 

fine performance 

— bear the name 

Radiotron and 

the RCA mark. 

Be sure to look for 

this identification = 
when you ‘ca - \ 
your tubes. 


Send fy hf fal at ee 
rh fe bo Radio Corporation of America 
ce mmm] 288 Rrndnan Rew Fock 1080:Laae Sis hereI438 Cllr en nen Ca 


=. __Radiola 


REG. U.S. PAT. OFF. 
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How to Make a Set of Accurate 
Cast-Iron Surface Plates 
By Henry S. Laraby 


A. PRECISION surtace plate is a lux- 
ury seldom found in the small shop. 
‘This is, of course, due to its high cost and 


Science isWatching and 
Working to Disclose the 
Secrets of Nature 


Out on. the deserts of Egypt an 
he dense 


P que 
: Jence carries on its quest for the ki 
Natu ‘ ° dv : 
thrilling romance in orld man's conquest of the Uni: 
me through his ama: 


st this romance Fo—told fo time flowing story 
you the whole wonder world of scienc 


A Striking Book Free for You 


That tells the Whole Amazing Story of ~ 
The Outline of Science 
A Be 


\o———1 
‘sTmPs CUED TOGETHER yTH CRARS REVERSED 


suse every man, woman, and child in America 
this 


Phase 
nae 


OFRIBS RIBS CROSS UNTIL 
PINAL ASSEMBLY atop ven 
1 The 


FSSSIF.<. wane the, Heavens: Masta 


Ances- 


SSH fy 


ary 


A condensed. 
bly view “ot 


i 
# 
4 


= 
sFg 


i 
teettll 


I to get your copy 
let with its, remarkable 

res. Tt entails 0 

you whatever, The 

ings it immediately, Mail it now 


made from it, the plate can be left for a, G. P. PUTNAM’S SONS 


|} 
3 
2 
% 


thore hours when work is slack, Dept. 138 2 West 45th Street New York 
‘The pattern is made of white pine. Ten 


stripe 2 i, long are planed socurataly to This Coupon Brings Your Copy 
‘alee of 19/16 by 16/16 in. Two otber | 
strips 134 by 16/16 by 25 in. are made to 
serve as side strips, being slightly wider so 
ts to allow for truing up the top when ; \ 
completed. ‘These are now laid side by ea 
side with the grain running in the same . 
direction lengthwise so that the top can be 
planed properly. Also, the end grain 
Hioald bereversed on every other stip to 
prevent warping of the whole when glued 
‘together. The strips are then glued to- 
gether and allowed to harden. The top 
tert is planed on ot 

(Continned om page 106) 
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Priceless Service 


Despite fire oF storm or flood, a telephone operator sticks 
to her switchboard. A lineman risks life and lim 
‘wires may continue to vibrate with messages of business or 
social life. Other telephone employees forego comfort and 
even sacrifice health that the job may not be slighted. 


True, the opportunity for these extremes of service has 
come to comparatively few; but they indicate the devotion 
to duty that prevails among the quarter-million telephone 
workers. 

‘The mass of people called the public has come to take 
this type of service for granted and use the telephone in its 
daily business and in emergencies, seldom realizing what 
it receives in human devotion to duty, and what vast re- 
sources are drawn upon to restore service. 

It is right that the public should receive this type of tele- 
phone service, that it should expect the employment of 
every practical improvemert in the art, and should insist 
upon progress that keeps ahead of demand. Telephone 
‘users realize that dollars can never measure the value of 
many of their telephone calls. The public wants the service 
and, if it stops to think, cheerfully pays the moderate cost. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY. 
AND ASSOCIATED COMPANIES 


BELL SYSTEM 


One Policy, One Syatem, Universal Service _ 


> 
How to Make Surface Plates 
(Coutinued from page 108) 


The ribs also are made of white pine, 
three being 2 3/16 by 44 by 17% in., and 
three, 23/16 by 4¢ by 2075 
planed down to the dimensions shown on 
the drawing of the finished plate, and 
notched half way. 

The ribs are then glued and nailed to 
the smooth side of the top and the other 
side is planed, the sides are squared, and 
taper is made on the edges all around the 
top. The dimensions of the top now will, 
‘be sufficiently large to allow for shrinkage. 

‘Next, smooth off the bottom edges of 
the ribs, sandpaper the pattern and shel- 
lac over all. After a day, put 1(-in. fillets 
of wax around the rib bases and give two 
more coats of shellac. 


Finishing the Iron Castings 


‘The pattern is now ready for the foun- 
ry, where three castings of gray cast iron 
should be made, These should be given 

ve markings before any work on 
sm is done, 

First the plates should be planed as 
accurately as possible. Then castings Nos, 
Land? are trued up by means of a straight 
‘edge and scraper. One of them is coated 
with Prussian blue or red lead and the 
two are rubbed together. In this way the 
high spots can be located and removed 
with a scraper, 

Leaving No. 1 aside for the moment, 
repeat the operation with 2 and 3, but do 
not scrape 2 at all, By comparing 3 with 
L any errors are detected and an amount 
‘equal to half the error is scraped off ench. 
Continuing in this way, reserape 1 and 
then 3 and2, finally checking with Land 3, 
‘This is continued until all three check. 

How the seraping should be done is in- 
dicated in Figs. 1, 2 and 3, on page 105, 
By this method a careful workman can 
make three very accurate plates in his 
| leisure moments, 


Jig for Drilling Handwheels 


"Ti simple sie ystraigy 
hax arf 
im. \Thk taphr Kis re 
Pheel is place on 

pu 


‘ADD $5.00 a DAY te YOUR PROFITS with « 
TORIT ACETYLENE TORCH Ke. 1 


ac 
sepa | 


a 


Hf 
if 
2, 

i 


TAPER REY HOLDS wa 
“Thee pins locate the handahee secte 
‘ately ond « taper key hole tin place 


pins then are placed in seats in the jig to 
hold the wheel by bearing against one of 

| the spokes and the key is driven in, thus 
locking the wheel. ‘Two drill bushings 
guide the drills. J. H, Moone. 


silver solder of low fusing 

point that is used extensively by one 

| of the largest electrical companies is com- 

posed of 34.36 per cent copper, 49.24 per 

cent silver, and 16.4 per cent zine. Borax 
is used as a flux. 


HARD 
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A Perfect Glareless Headlight At Last 


(Disiziboines—Agents and Dealers—Can Make 


The Detroit Safety Headlight Devices 
Jabsolutely solve the greatest menace to auto- 
mobiling—the headlight gare, °‘This isa new, 
‘simple device and fits 
any model of any car. 


by anyone. 
ith low priced 
plain glass lens, It 


Exclusive territory granted to right men—we run 
rewspaper advertising and arrange for Free in- 
tallation by competent garages. Printed matter 
nd cards leo furnished. "We want men in every 
wunty who can handle men and sales and make from 


One set of Detroit Safety Headlight Devices in 
neighborhood makes everyone want them. It's the 
est kind of advertising for our representatives. ‘There- 
fore, for a short: time we will sell two sets for the price 
f one ($2.00) or one set at wholesale price of $1.00, 
id. Buy two sets, sell one easily at $2.00— 
will be free. ‘This offer is open to everyone to 
vertise the devices. When territory Representatives 
inted offer ceases—so act now. Easily in- 
ftalled by anyone. Get literature clip FREE cou upon, 
il in, pin $1 or $2 bills to coupon —act quickly N 


otor City Syndicate 


Offices: 1217 Book Bldg., Dept. 42 


Detroit, Mich., U. S. A. 


$3,000 to $15,000 or More a Year 


adds style and dignity to any car. It absolutely 
concentrates the light down on the road, not 
up in others’ eyes. Drive with all the courtesy 
of the road with bright lights on. ‘The glare {s 

sitively eliminated, Will last a lifetime. 

Will not rust, corrode or deteriorate. Meets 
every legal ‘requirement. They are the 
best headlight devices made and stand any 
test. 


Detroit Safety Headlight Devices Sell On Sight 


They sell on sight—a demonstration sells anyone. 
strated in store, home or on car. 
Appeals to fairness—no one wants to drive others to death in ditch. 
‘Owners urge others to buy. 


Easily demon- 


Sold on 30 day trial—never taken out. 


See illustrations as to installation and effect. 


Exclusive Territory—Newspaper Advertising—Installed Free 


$3,000. to $15,000 or more according to territory. 

‘We have ial Bonus Offer of Syndicate Shares 
to those who take territory at once, This offer cancels, 
itself when 100,000 fully participating” shares “are 
allotted. 


FREE—One Set. Free Introductory Advertising Offer 


Motor City, te, 
| ofices: 1217 8 vole Bide., Dept. 42 


1 cemtimen: Wek obligation: plone ni Wssnve af Cedrit 
Safety Headlight Devices: fend nach ofler sn have sorbed below. 


‘What territory? 


Makeof sour car. 


Make of other car. 
a lin a foe F Vat 

! fee, ‘Soi ‘Bilis @ sending mone 

| Enctowa fer as marked above. These to be 


maid ponaye pal 
[xia 

| Adres. 
Doug... 
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Unique Steam ‘Engine Is Simply Built 
from Cheap, Easily Obtainable Parts 


0 BUILD a By Frank N. Coakley ange on each side of 


Gar 
shit, 


“YANKEE” 
Bench 
iL Drill 


<5 Does Your 


Thinking for You 


All you have to do is to set 
your work and turn the crank 
The “Yankee” Automatic Fric- 
tion Feed runs drill down to 
contact. ‘Then the drill is fed 
at the proper rate and with the 


right pressure, by the “Yankee” 
Automatic Ratchet Feed. It 
does away with drill-breakage 
from inaccurate _hand-feeding. 
Automatic throw-off prevents 
jamming. 

No.* 1005 (illustrated) two 
speeds; 3-jaw chuck holding 
drills up to 3% inch. Entire 
length, 28 inches. 

No. 1003 one speed; 3-jaw 


chuck, holding drills up to 14 
inch, " Entire length, 1834 inches. 


Some other “YANKEE” Tools 


cd-hring tm 
‘Send pest 


Delors everywhere sell “YANKEE* Toots 
North Bros. 
Mfg. Co. 


i 
“YANKEE” 
TOOLS 


Make Betti Mechanica’ 


small steam en- 
‘tine is the ambition of almost every 

home worker atsome time or other. There 

is a peculiar fascination aboutenginebuild- 

ing, even if the finished models 

no other purpose than 


tings with a few hand tools that 
are in almost every home workshop. A 
bench vise, breast drill, light hammer, 
few files, small taps, 


the piston to hold the 

ring in place. Common twine can be 

used as a packing for the stuffing box. 
head is made from a piece of 


oheggds iy 2/16 by 5/16 in thick A 
‘gift is tapped in one side and an- 
had U¢-ip. hole drilled through the side 
or taggphnect- 

ing OA 

groove is fled 

tn bath sides of i 


the crosshead 
8/16 in. wide to 


| 
body of the engine 


‘The center body 
of engine is made 
from a piece of 34 
in. pipe, 126 in. 
Jong. ‘This pipe is 
threaded at both 
ends, and the cyl 
inder is connecte« 
with the center 
body by a }4-in] 
pipe eap taps 


eeearven nove 


necessary, and the parts can be bought 
cheaply at hardware and ten-cent stores. 

The cylinder proper is made from a 
piece of '4-in. pipe, through which a 
reamer is run to give a smooth finish, 
This pipe, which is 15 in. long, is tapped 
for *s-in. pipe or %;-in. standard plugs at 
both ends. 

The pipe plug used as the top cylinder 
head is filed down to '{ in. in thickness, 
| and the square end also is filed down to 
| leave only enough for a wrench hold 

when removing the top head. The 
bottom head also is made from a ¥;-in. 
pipe plug. ‘The square end is removed 
entirely from this plug and - hole 
riled % in. deep and tapped for the 
stuffing-box gland. The gland and bot- 
| tom head are dled for a -n. piston 


ihe platon rod a threaded at each end, 
‘one for the crosshead, the other for the 
piston. The piston is made from a !{-in. 
Jength of brass rod $s in. in diameter. A 
short length of 1/16-in. fuse wire is used as 
[2 Piston ring. ‘This allows for a small 


Made with hand toals msaly from pipe and pipe Siting this ema! 
‘Steam gine, described tm this page ook and runs Hike one of Ue 
"cxpensive modela that cant be bought in the large stores 


for a !i-in. pi 
plug. When asf 
sembling at. thi 
point, eare is to be 
taken that bot 
parts are proper! 
in line with ead 
other. 

This center body is provided with tw 
openings opposite each other. 

7/16 in. wide by 144 in, 
made by drilling 7/16-i 
in, centers and filing away intervenin 
metal, preferably with a round file. Th 
crosshead gibs are at right angle to th 
holes and are held in place by two 34-i 
round head machine screws. These si 
hholes are necessary for assembling 
sibs, crosshead, piston rod, and co 
necting rod. 

‘The connecting rod is made from 
piece of 5/16-in. square steel 174 in. lon 
After filing the top or small end to th] 
desired shape, and drilling a 1-in. 
head pinhole, a saw cut is made abot 
in. long. ‘This is done to enable one t 
spread the ends, so that the connectin 
rod’s upper end will straddle the crosd 
head. 

‘The lower end is filed to 3/16 in, wid} 
and left 5/16 in, thick. Two 3/82 
holes are drilled for the connecting-r 
strap bolts. The connecting-rod bre 
can be made by clamping the pieces 


holes om 13) 
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brass together and drilling a 3/164 
hole for the crankpin. ‘These brasses are 
held in place by the conneeting-rod straps. 

‘The erankease of the engine is made 
from a piece of 1H-in. extra-heavy pipe 
21/16 in. long. A}4 to 14 in, bushing 
is used as a connection between the center 

‘body of the engine and the crankcase. 

‘One end of the 12in. pipe is tapped 
for the 1-in. bushing, while « standard 
thread is used for a square 1!s-in. floor 
flange for the base. The four holes in the 
flange are used for connecting the whole 
with the wooden base. 

"The L!-in. pipe is drilled and tapped 
15/16 in, from bottom to center of holes 
for 3¢-in. pipe plugs. ‘These plugs act as 

bearings for the crankshaft, "Again care 

must be talcen to drill these two holes in 

with each other, as it would cause 
considerable difficulty if these two bear- 
ings were out of alinement, 

Bach of the 3s-in, pipe plugs has a }<-in. 
hole drilled through for the crankshaft, 
and tg-in. holes are drilled through the 

Pride of the plugs to act as oil holes. It is 
‘advisable to filo hoth ends of plugs smooth 

nd parallel with each other and, neces- 
sarily, at right angles to the shaft hole. 


Grankshaft and Eccentric | 


‘The crankshaft is built of 14-in. cold 
Prolied stock and two disks 1 5/16 in. in 
diameter by 9/16 in, thick. A 3/16-in. | 
pin is riveted between these two disks. 
‘The eccentric is fastened to one of them 
with the high side opposite the crankpin, 

‘The eccentrie moves the valve rod up 
and down through a small shoe, which is 
le on the face of the eccentric 


spring. ‘The ¥4-in. 
the proper angle so,as to line up with both 
holes and is threaded at both ends. 
While not hard to make, the steam 
chest has the most work connected with 
it. The piece next to the cylinder and 
having the ports is made of brass, filed on 
lone side to fit the side of the cylinder 
IFor the top and bottom ports two 1/16-in. 
oles are drilled, as shown in the sectional 
ew. ‘The exhaust port is a 3/16-in. hole 
in the center of the block, and central 
jetween the upper and lower steam ports. 
At least 4 in. of metal is to be left 
yetwoen the steam and exhaust ports. 
is distance governs the stroke length of 


hollowed out piece of brass of a size to 
juit the cylinder section. A hole is 
fapped on the upper side for a in. 
team pipe. ‘The lower side is drilled 
4 in. for the valve rod and drilled and 
ipped for the valve rod stuffing box. 
‘The flywheel is 3 or 334 in. in diameter 
the wheel from an old valve can be used 

this purpose. ‘The pulley ean be either 
;ooved of plain, about 1 in. in diameter. 
“When assembled and adjusted, this 
wodel is a husky 94 by 34 in. steam 
gine and, for its efficiency and com- | 
cteness, pethaps the cheapest small 
ine that ean be built. 


fow to make an especially fine table 


playing the fascinating Chinese games 
popular will be told in next 


[ 


To locate the trouble 
—use your flashlight! 


Licits out—something wrong! Use your flash- 
light to locate the trouble, Keep an Eveready at 
the top of the cellar stairs. Tie a tape around 
and hang where it will be instantly convenient. 
Use it for safe steps in the emergency and all the 
time, No fire hazard. Don’t fumble—keep 
an Eveready Flashlight in your room. Another 
in your garage for looking over the car at night— 
and use on the road. 

Keep all your flashlights loaded with Eveready 
Unit Cells and you will have plenty of bright, 
white light when and where you need it, 

If you have a flashlight not in use, get it out 
and reload with Eveready Unit Cells; long-lived 
cartridges of brilliant light. Buy them from any 
electrical or hardware dealer, drug, sporting goods 
or general store, garage or auto accessory shop, 

When you buy new flashlights, be sure they have 
Evereapy stamped on the end. Evereapy means 
the highest standard of flashlight quality, and 
Eveready Unit Cells give more light longer. 

Prices from 65e to $4.50 complete with battery 
—anywhere in the U. 8. A. 


NamiowAt.Carsow Compas, Ixc,New York, San Francisco 
(Canadian National Cason Ca, Limite Factoryond OBcet: Torta Oat. 


EVEREADY 


FLASH LIGHTS 
o BATTERIES 


Hlarhlight 
ith battery 


flashlights better. 
Froway, Unie Cal 


Lite 


dae th Your 

"Then. you 
Eveready 

‘without 
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The cross-grain cut 
is the test that proves 
this plane’$ mettle 


SARGENT 
Seid 


‘The auto-set feature permits 
the removal, whetting and ri 
placement of ‘the chromium steel 
Cutter in the shortest possible 
time. Furthermore, in doing this 
it is not necessary to change the 
original adjustments. 

‘Ask your hard 
how you the Sai 
and the Sargent Steel Block 
Plane for smaller jobs. You'll 
find they are made of lasting ma- 
terials, perfectly fashioned and 
finely Bnished. Both are worth 
having. 


Drop us a post card for the Sargent Book of Planes, 
WHR Conehins detailed information concerning them 


SARGENT & COMPANY, Hardware Manufacturers 
‘50 Water Street, New Hi 


THE, Sargent, Auto-Set, Bench 
Plane has a reputation for 
coming through the thousand odd 
jobs that develop at a busy work 
bench, without a murmur or a 
moment's hesitation. 


e deal 
the grain—will surprise you. Its 
all around dependability and sim- 
plicity of adjustment have gained 
for it, everywhere, that rei 

affection which craftsmen fe 


Making the Loudspeaker Talk Up 


esti 
HL GERSTNER & SONS. 
Si dent Se Broa 0. 


AMERICAN PIPE BENDING MACHINE CO. 


with Two-Stage Amplifier 
(Continued from page 89 
wire to connect terminal F, of socket K 
with the wire just mentioned. 

‘One terminal of condenser D is con- 
nected with the wire connected with post 
‘A-and the other terminal of the condenser 
connected with the wire connected with 
post 0. 

"A wire is next used to connect post P 
with the No. 2 teaminal of rheostat HY and 
the No. 1 terminal of rheostat 7, 

‘The No. 1 terminal of theostat H ia 
‘then connected with the F, terminal of 
socket F, while the No. 2 terminal of 
rheostat J is connected with the F, ter- 
minal of socket K. 

‘The G terminal of transformer C is then 
connected with the G terminal of socket 
F, while the F terminal of the transformer 
is'connected with binding post Q. 

Next connect the top outside spring 4 


jack G with the P terminal of socket F; 
the inside spring, which makes contaet’ 
with this outside spring, with the P ter- 
minal of transformer J; the bottom out- 
side spring with binding post R; and the 
inside spring, which makes contact with 
the bottom spring, with the B terminal 
of the transformer, 


Final Connections and Batteries 


Now connect the @ 


minal of trans 
former J with the G terminal of socket K. 
‘The F terminal of the transformer is then 
connected with post S. 

‘The P terminal of socket K is connected, 
with the top outside apring of jack L. The 
inside spring, which makes contact with 
the top spring, is connected with binding 
post M. 

‘The bottom outside spring of the jack 
is connected with binding post T, while 
the inside spring, which makes contact 
with the bottom spring, is connected with 

inding post N. 

‘The batteries are easily connected. The 
positive of the A and the positive of the C 
batteries are connected with binding post 
0. The nogative of the A battery is con- 
nected with binding post P. Leads from 
binding posts & and T’are tried on various 
taps of the B battery, varying from 45 to 
90 volts, until best results are obtained. 
Leads from binding posts Q and S are 
tried on various negative taps of the C 
battery until the best values have been 
obtained. 

Although good results ean be obtained 
even though the values of C and B bat- 
teries are not absolutely correct, best re- 
sults are obtained only when these values 
are just right. 

‘Ie will pay in the long run to spend some| 
time in trying various combinations until 
best results are obtained. 

‘The A battery used will, of course, de-| 
pend on the type of tubes used. ‘The total] 
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Hurling Ice Comet Is Novel 
Sport for Skaters 
HEN this ice comet is swung on the 
end of a rope and 
rikes the ice and scoots 
i fis 


‘trip the wood in a vise and 
cuts parallel with the axis 
14 in. deep and equally spaced. From 


b-rage aboot steal, cut four fine each 114 | 


ath than the 
Siislin Toe trot es re oarved oa 
grinder, ‘Then the long edges are chipped 
Hightly with a chisel and driven Into the 
reweye is turned in the 
back end for fastening the rope. 
"The wood should ‘be protected from 
dampness by two coats of shellac, var 
or paint.—D, V. H. 


new cells, ean be connected 

fan emergency. One dead cell, 

fnowever, will reduce the current in the 
‘ve good cells to next to nothing. 


vanwistt for wallpaper ean be made of 
part flake white shellac, 


Is There Such a Thing As a 
100 Percent Perfect Chisel? 


HERE IS. We can make 

roo percent perfect chisels 
for cutting lead, concrete, nickel, 
steel, cast iron or anything else 
if we know in advance to what 
use the tool will be put. 


Tomakean all-purpose Chisel, 
however, we must secure a per- 
fect “average temper” at the 
cutting edge so that it will cut 
all materials exceptionally well, 
without dulling too quickly. This 
we have accomplished through 
the Vichek Process of tempering 
Vanadium alloy steel of a spec- 
ial analysis, 

The Chisel edge has extraor- 
dinary resistance. Vicheke tem- 
pering is neither too hard to 


cause chipping ot too soft to 
allow the edge to turn, 

In Vichek Chisels up to seven- 
sixteenth inchstock sizewe increase 
the size of the cutting edge by 
one-sixteenth of an inch, and in 
those from one-half inch to 
one inch stock, by one-eighth of 
an inch—added strength; greater 
cutting surface. 

‘Vichek Cold Chisels are splen- 
didly proportioned. With relation 
to size of stock, cutting edge and 
length, they are in correct balance. 

All Vichek Tools are designed 
and made as carefully as our Cold 
Chisels, of the finest steel. They 
are tools of tremendous vitality, 
which means long life 


THE VLCHEK TOOL COMPANY, CLEVELAND, OHIO 


EASY TO SAY VELCHEK 


VLCHEK TOOLS 


MADE BY THE WORLD'S LARGEST PRODUCERS OF TOOL KITS 


“Experiments With 110-Volt 
Alternating Current” 


ERE ot ls neck tat ire rato 
Hee ced datetagtores 


isfy more value than tat acpaged 
af tesereaype! ee iaey er 
ements usally dvribed in boks on Aerating 


|) 256 pager, 135 dlutrtions. Price. pstpaid, $175 
~ POPULAR SCIENCE MONTHLY 


225 West 20th Street ‘New York City | 


| How To Make 
Things Electrical 


Have the fun of doing it your- 
self and save half the cost 


This book gives directions for 


making “hundreds of |e} 
appliances and devices for the 
hhome, the shop and the garage. 
‘The simple directions and many 
drawings make the work easy. 


£29 pp. Price, $1.50 postpaid 


POPULAR SCIENCE MONTHLY 
[225 West 29th Strest, New York City 
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ATKINS. 


ay METAL | CUTTING 


Atkins 
“Non-Breakable” 
Hack Saw 


oe hacksaw fran 
have a dificult job of 
these blades you 

And easier and avold Bde breakage. 
"They are made of specially selected 

‘by an exclosive 


steel and tempered by 3 " 
fe and oil process which gives thes 
harder, keener cutting edge and a 


tougher, more flesible back. That's 

on the bids Haye greater 
iting capacity, hold their” edge 
jonger; and do not break. "Prove it 
for yourself, Tell us what metal you 
ut, enclose ten cents and we'll wend 
You a tample blade 


Saws of All Kinds 


When you need a hand saw, 
circular saw, band saw, pruning saw, 


chine, of any saw for 
‘wood or metal 
‘an Atkins 
saw that will save 
‘and 


Helpful to Every Man 
Who Buys or Uses Saws 


"Saws in the She 


is a 32-page 


book that's Tull of practical sugge= 
Hons om metalcutting, and general 


E. C, ATKINS & CO., Inc. 
Dept. D-20, INDIANAPOLIS, IND. 
Mahers of Silver Stee! Sows end Tools 


| swing treaty 


Decorative Weather-Vanes | POAUHNTON PESTS 
that Tell a Story 
By Ernest a Ph. 


EATHER, 3 bay 
ae 


Gegsasin te omehaeating saa sel 
‘CRISPETTES wich this oud (Not Teh DD) 


eebat 


Shits Dioner 3 


wet ge ‘You In Business 
Criapeeseny to make, ey to sell, We furnish 
Siegen eomptcte Sake secret formelan 
irate fll dipections 
Tingeneeded itl canal 


vane iB Build a Business of Your Own 
Sted on am 1 everywhere, Everrbou! 
Sc ro "deictous confections 


the “wind 


18 dog fancier, a dog pointing to the wind, 
or, as illustrated, a setter flushing a bird. 


‘Such weather-vanes are easily made ||1 ONG EAKINS COMPANY 


| from thin sheet tin, zine, or iron. First 
| draw the silhouette of the desired design | L 2 
| upon paper and transfer it to the metal 


to be cut 

Etch it in the metal with any pointed 
instrument; then, with cold chisel and 
hammer, gradually eut out the design. 
Although this sounds like a slow process, 
the work is comparatively raj 

‘Note that two flaps are bent backward 
| at right angles to the design, one at the 
top and the other at the bottom, Two 


holes are drilled or punched in these s0 
| that the whole will pivot easily on a strong 
iron rod. The rod is fastened to the roof | 
‘or some support exposed to the wind. 
When the weather-vane has been | 
‘mounted, it is advisable to clamp another 
| piece of metal around the rod to represent | 
fn arrow and the letter N._ This part | 
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ecords Made to 


Be Beaten! 


That's what production-rec- 
ords are mostly for—to step- 
ahead and improve on. 


The records of Veeder Count- 
ers say “Come on!” to thema- 
chine operator. They impel 
him toscore, and scorehigher! 


It's the same when developing 
a machine: the best record 
to date becomes merely a rec- 
ord to beal—when your gains 
register on a 


COUNTER 


The Set-Back Rotary Ratchet 
Counter below is for machines such as 
presies and sping machines, 
‘where w recprocating movernet 
indicates an operation. 


Regina ng or ch thom he er 
and sets back to zero from any figure 
{ening kro once round, Supe wh 


Speed Counter 


Here's the handiest_ instrument 
fn fdig retort 
shaft or for bald 

the counter agunat end’ of reveving 


= 
nve See 
Seas te as 
‘tc cn the rcoring mechs 


bnoklet of souniars yout dike 

to'meeand mage appl. 
The Veeder Mfg.Co., 
44 Sargeant St., Hartford, Conn. 


Making Decorative Vanes 
(Continued from page 112) 
need only be small, one eighth of the 
‘entire length of the vane being sufficient. 
It should be so attached to the rod that 
the arrow points toward the north. 


Strong Folding Chair Made with 
Framework of Band Iron 


ON AUTO and camping trips, I fing 
useful the, 
trat 


1 
‘The completed chai and sectional view 
showing dimensions and method of folding 


details of construction are made clear in 
the illustration. 

‘The tie rods are 34 in. in diameter, The 
braces between the seat and the legs are 
pivoted to the seat frame by means of 
1¢ by 34 in. eap screws, riveted for a loose 
fit. ‘The back and seat are made of 14 by 
2 in, slats fastened to %(-in. strips on each 
side. ‘The arrows show how the seat 
folds, 


Tilting Shelf for Oilcan, 


The crate 
bottom is 
sercer hinged to the, 

/ erosspiece #0 

that the center 
of the ean will 
be situated 
nearer the cor 
ner. ‘This will 
cause the ean 
to rest against 
the wall when 
not in use and 
jt to be tipped forward with one 
hand, while the other holds the measure. 
Ia crate is not available, one ean be made 
to fit the ean, 


WHEN the pivot bolt of an iron pump or 


for your work benc 
winter months—a_ Prentiss Vise 
All those little jobs you have been 
Planning to do will he easier wh 
you have this handy ‘took. Its 
Strong jaws, deeply serrated, will 
hold objects of any sh 


The Prentiss Bull Dog Vise has 
enabling you to turn 
your work at any angle—a great 
convenience for working in small 
space 
See a Prentiss Vise at your 
hardware dealer's on a display 
stand. If he doesn’t have them in 
stock fill in the coupon and mail 


today 


PRENTISS VISE COMPANY 
106-110 Lafayette St., New York City 


Prease tel me the name of the nearest dealer 
saling Prent’ Vises 


the pins of a door hinge become loose, it | == 
is advisable to try giving them a half | 

turn. This will usually take out some, | #4" 

it not most, of the play.—L. M. css 
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i — 
Now for the hook-up 
HE rae set_ builder's 
shine with pride as he inspects 

his drilled Celoron panel. He has 

Py emrgh eyed 

ees heel eent as 

the final connections. 
rao eeyeen 


yes __Celoron, a bakelite product, has 
high dielectric strength. It is ap- 
proved by the U.S. Navy Depart- 
ment. Bureau of Engineering and 
the U. S. Signal Corps. 
Special-sized Celoron panels are 
cut to order from sheet Celoron, 
Standard Celoron panels come cut 
and trimmed, ready to use, in these 


insures good 


to the radio set. Celoron sizes: 
finished in black, oak eee 

ogany h Celoron x 2xk | SoTxtsesite 
Pree y mee eee ies 

panel is wrapped in a dust-proof Z}x,9x4 — S— Txzt este 

flassine envelope to protect its 4—7xix3i6 | fours tase 


Tustrous surface. Grit cannot 
cratch it. Hands can not finger- 
it. You are the first to un- 


Wile for our interesting booklet, "Get 
Mae the Right dteok- Op Set fe 
pon request. 

To radio dealers: Send for special dealer price lst 
showing standard assortments: = 


Diamond State Fibre Company 


BRIDGEPORT (near Philadelphia) PENNSYLVANIA, 
Ofices in Principal Cites 
1m Canadas Diamood Seate Fibre Company of Canada, Limited, 248 Carlaw Avenue, Toronto 


CELORON 


STANDARD RADIO PANEL 


The Wireless || Practical Amateur 
Experimenter’s Manual ||| Wireless Stations 


This book contains best su 

E. E. Bucher n ‘ gees 
=e | tions of thirty-three experiment- 
‘Tait of anetsertalio wort ceding epic uikding, lestaling Anxl'op- 


the theory and design of amateur wirele= g experimental stations for 
feanemiters and receivers the, contre 
dlensers. spark. gaps, serials, masts td 


Feceiving sets for long and abort wave 
Feeeptions, 330 pp, Fully illustrated 
Price $225, 


POPULAR SCIENCE -MONTHLY 
225 West 39th Street, New York City 


225 West 38th St., New York City, N.Y. 


Unique Plant Stand Has Trellis 
Support for Bird. Cage 
By_Stacy E. Matthews 
ONE of the pieces in a dining-room sat 

I recently built for my home is the 
three-in-one plant stand illustrated. It 
is distinguished from the average flower 
‘box by the trellis work and hanging bird 
‘eage, and yet, with all its novelty, it is 


not difficult or expensive to construct, 
‘The materials, which cost me about $3, 


‘Much 8 it differs from the conventional 
loot stad, this attractive piece af far 
Siture “ie eally “and chenply” made 


Lay them off in pairs to be plowed—}4 
by 34 in—for the sides and ends. After 
plowing, taper the posts on the inside 
edges “only from the bottom of the 
plowed groove to 1 by 1 in. square at the 
Tower ends. Next, cut the two side panel 

924 in. wide, 36 in. long at the bottom, 
and 35 in. long at the top, and the two 
‘nds, which are 914 by 12in. ‘The bottom, 
4 by 12 by 86 in., must be cut out for the 
posts at each corner and fitted in from 
Underneath. ‘Then the 34 by 34 in. strips 
fre fastened with finishing nails to hold 


up the bottom. 
The foundation for the uttice-work is 
the strip of band iron. Boginning nes 


each end, drill a series of 3/16 in. equally 
‘spaced holes about 7 in. apart., ‘Then 
after fastening one end in the box, 
gradually spring the other until it is arch 
Shaped and bolt the second end in place. 
Next bolt a pair of 34 by 34 by 14 in. red 
‘wood, cedar, or eypress strips to each of 
the remaining holes in the band iron. 
The frst pairs of strips will probably have 
to be specially fitted in the box. ‘The out- 
side ends of the strips are finally bolted 
‘together to form a diamond design. ‘The 
Continued on page 115) 
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Unique Plant Stand 
(Continued from page 114) 
spring for the bird cage is fastened to the 
central point of the lattice-work. 
Several coats of paint should be given 
and for best results the last coat should 


WOODEN STRIPS 
Qn ie xan 


ith pumice-stone and 

1 painted motive 
fet, serving-table, 
china closet, and tea wagon of the dining- 
room set, A central stenciled ornament 
and plain line border would perhaps be 
more effective for general use. 


Complete List of Blueprints 


ANY, one of the blueprints listed 
below can be obtained from 
POPULAR ScIENCE MONTHLY for 25 
cents. The Editor will be glad to pro- 
vide, upon request, information rel 

tive to tools, material, or equipment. 


Blueprint Service Dept. 
Popular Science Monthly 
26 West d9th St., New York 
GentLemen: 
Send me the blueprint or blueprints, 
Thave checked below, for whieh I in= 
centa in amps or coin: 


38 Baby's Geip and iar Pe 
patra ee 


Name 


Str. 


City and State, 


So practical- 


so convenient 


The Dubilier Ducon is the stand- 
ard socket-plug. 

It takes the place of the cumbrous, 
unsightly-antenna. 

Simply screw the Ducon in any 
lamp-socket and connect it with the 
radio set. Not only are the broad- 
casting stations heard clearly, but 
tuning is sharper. 


Dubilier Condenser and Radio Corporation 
48-50 West Fourth Street New York 


F\oiL/ 
fie DF Devise “d 


Popular Science Monthly, 225 W. 39th St., New York 


Book of 


Recipes, Formulas and Processes 


Aine of Information, upto 
{alts an “immense umber of 
{o"have that are tot found! in 


Price, $4.00 


TWENTIETH CENTURY 
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Stove 


Chopping — 
No Dirtor 
Drudgery 
Up:20;DATE 
built without, oa 
Bins. ‘there's an 


imple little device 


wn a PF Gat alia i 
i ‘any stove, heater or ‘ran 

{ales one part of coalo'l (eravene) ata 
ixes it with twenty parts of free air. 


‘This makes "NU-GAS.” a cheai 
than city gaa. Has twicethebeat of col. 


A Warm House 
On Arising 


Don't shiver on cold morning 
‘while building a fire. All you 
{ig turn a tap—you have intense, 
lowing cheerful heat, almost 
tantly, Warms coldest rooms 
in few minutes. As much heat as you 
need on “blizzardy”” days, or just enough 
‘to be comfortable on milder days. 


Better Cooking and Baking 


30 Days’ Free Trial 
‘Absolutely safe. And an ironclad 
il be delighted 


antee insures that you’ 

‘with tha freedom from eoal drudgery— 
this elean, economical way to cook, heat 
and ‘bale, And you may, have che of 
these devices on 90 days’ free trial. 


Information Free? 
Tavestigata tla romarhale 
Line rewulte cut 


nfromaion fren’ Speriol Foe 
Sete ates Monten if yoo 
ive eater, ramen. fervace: 


je Hl Mie Con 
age ee a ie Cones 
eyes 
EPEC 


rand wes the nest std cheapest 
Sil wei taking devices Expinis Speral Intro 
ductors Low Prise Of 


ThaveHeater() Range( ) Furnace( ) 


A Golden Rule Insures Your 
Success with Tools 


D2, UNTO your tools az you would 
have done unto you, if you were 2 
tool. 
to tools. Tt also can be appl 
good effect in the Chinese, o 
form, “do not unt 


‘with 


Proper  claaning Tubrigftion, to 
gether jth co andre 
Aree, phen Pe Lies 
most ifhortang tools use 

hp heir shop i . How 


CORRECT ANGLE RIGHT 
SRapE AND LENGTH 


ie 


ct WRONG ANGLE 


} 
( 


Hanes must be Sted to hammer heads at 
Hight tnd. ss shows, somewhat aa: 
erated in the upper drewing 


does our rule apply to the hammer? 
Well, use it as it should be used, always 
hitting with the head and never the side. 
Keep ® good strong handle in the ham- 
mer, and never use a hammer with a 
cracked handle. 

‘The handle should be of the proper 
shape and length. To have a hammer in 
perfect balance, insert the handle so that 
the central axis through the head stands 
at a slight angle to the vertical axis of the 
handle, with the driving head a trifle low. 
Ifa handle is inserted in a reverse fashion, 
with the head standing high, it will be 
awkward to use and handle. This is 
illustrated somewhat exaggeratedly for 
the sake of clearness. 

Ifa hammer face chips, have it annealed 
slightly. A hammer that chips is dan- 
‘gerous to use, and if the chips are large 
and deep, discard the hammer altogether. 

Many ‘a weary back and arm can be 
spared if the saws are kept well set and 
sharp. Lack of a saw set is no excuse for 
not setting the teeth of an otherwise good 


saw, because the top of your vise will 
serve as a place to set your saw. On the 
ear jaw, where the straight, flat surface 
‘verges into the radius of the rear sloping 
surface, file a small fat, as illustrated. 
‘This fiat should be at an angle of from 5 to 
7 degrees. Lay the saw on the vise jaws 
(Continued om page 117) 


This is the golden rule as applied | 


r 


GET A HOBBY 
MAKE MODELS 
Start a Home Workshop 


by. 
ction of 


Te ul help you to become 
chan.» Tt wil Ieip you to do he 
competing, dio, 
ery amatewr or profesional 
Jad sil oar so) ha 

‘Afodt ‘ana dere eal enor 
“{00"Pages,” "500 ustrations, Pr 

compete "easly “under 

‘ald 3.00 


Popular Science Month! 
225 Went 38th Street ‘New 


at, 


Genuie 


It ‘AMONDS 


Guaranteed 


POPULAR SCIENCE MONTHLY 
225 W. 39th St. i: NEW YORK 
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Golden Rule Insures Success 
(Continued from page 116) 


and with a straight peen hammer, peen 
each alternate tooth to the bevel of the 
filed spot. Turn the saw around and 
repeat the process on the remaining 
straight-teeth. If carried out carefully, 
this little trick will enable one to make a 
tting savs, although it is 
ymateur to use a regular saw 
ailable, 

Before jamming your saw through an 
old piece of lumber, look the piece over to 
‘see whether there are any nails or screws 
hidden beneath the surface. If you do 
hit a nail, stop immediately, to save the 
saw teeth, Turn the piece around and 
saw the remaining distance nearly through 
from the other side. 

‘Keep your plane irons sharp, and when 
grinding them do not try to hurry the job 
by robbing them of clearance. An iron 
to be ground properly must huve a fairly 


iwproperty 
/SROUND. 


‘Using singled wrench when tapping in a 
{ight place and sharpening planes and chisel 


Jong, thin edge. A hurried job will result 
in a blunt, thick edge, which will not eut 
freely. If a plane blade is nicked by 
coming in contact with metal, it will eave 
‘raised line on the finished work, and 
therefore should be reground at once, 

Chisels should be ground like plane 
irons.” ‘They should never be used to 
‘open tin boxes, scrape off paint, and 
other jobs that dull the cutting edge. 

‘When a bit hits a nail or screw, one or 
more of its three main parts are affected: 
‘The lips are burred, the cutting edges 
dulled, or the center feed screw ruined. 
While'it is possi 
ruined bit with a 
function as it should. 
‘examine the wood carefully before sinking 
1 bit into it 

‘When drilling the harder metals, such 
as steel and cast iron, stop immediately 
hen the del starts to squeak or smoke 
excessively. If one persists in forcing a 
smoking and squeaking drill through a 
hard piece of metal, the result will be a 
burnt-up drill. 

‘At the first sign of a drill's becoming 
ull, remove and resharpen it; then 
reduce the speed of the drill press and 
jack up the feed. This is done to get 
under the glazed surface at the bottom of 
the drilled hole; that done, the remainder 
of the hole can be finished as usual. 

When cutting scale either on cast iron 

(Continued on page 118) 
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Only 50 days 

Between You and Big Money 

in AUTOMOTIVE ELECTRICITY 
Come to Chicago 


or Train at Home 
for this New Field 
that covers 78% of 


Somes, AUTOMOBILE 352323" 


ror 
to's week 
rough, but You dou‘ have ta FOR 
“READY IN FIFTY DAYS tocarn 

‘more jurt Uke any navber ef my 

{Get fay book that ives 


Big Jobs Open 
‘alafacioting new poten a camering fos men, 
eater seoey "teeta ee 


iAs to 
Cee my 


{6 for my raduates, 
ings they Save mak: 


Boras 


inating, ea 
TIC “a ty tree ook 


{roubley you'll reli why” the exe 
fpevers' are’ combing ‘the tarket 
foe" eroerts, By fre book wil 
(Sve you some earpriing fact 


No Experience 
Bet of ll. you cam get in this bie 
Pav prefesion In 40 dsye-witheut tnowing shout 
feufesty or ies beforehand Myo 
‘can fead and ‘We tench 
Sou ren aoe tacks wey." 
wily book en 


gg Lpary IN SPARE Ti 
Becta ence tee fees tt 
ve 


yo act quick you 
‘ton unoagal 
‘fal Soupon today. 


“athe to take advaneage 
ie ler {am making 


Sed 

af siete Sony wae made avaiable to Amba 
ha'even improved on the original 

‘Sdmmitting more than 30\men to 2 

‘Ro sther sehocl“doce Ua and the wale the 

‘Wien my eraduater are grabbed up at bie salariexs 

‘when men Tike Lodlow farsp. Irom = 840 = week 


Position with the 
U. S. Government 


Thousands of appointments are 
made yearly. “Good vealariceahort 
Roure"tiberal ications Positions 


ofan, now, im Washington and gther 


aati nce hata 
HES Ais ie 
Rate crsey for those, TREE 
poe bate er Sry fEe REE 
ware we Greene 
food-paying position with the United 
adnan 


Rico, 
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(Coto 


"Built First to Last” 


Build your Radio 
Set Compact for 


EFFICIENCY 

ECONOMY 

PORTABILITY 
NOTE, th, sll since of shene 


Crmarbabiy” ecient and far 
Picture the 


New Coto Compact 
Moulded Variometer 
Sig erly 316 x 184539 
Mista noe 


moulded babel 
seu: $5 


i wound! 
lon to eater Rs 
eters, awe 
‘Bype b000. 


New Coto Compact 
"Variocoupler 
_Gampnion ples of the Vaso 


00 19000 meer. ene oe 


Nev, Cato Compact Ale 
Condenser with Vernier 
roe gastos Se 
pa 
“tara. $5 arg, $6 
Cee ae 
‘Guepey Transformers. 
ie $5 Be $2.50 
COTO-COIL CO. 
* 81 Willard Ave., Providence, R.L 
ach Oteet 
icine ere 


Fresca rt d 


Taeaeycom 
"Radio Bree 
Asdio Pre 


(AAR RN 


Golden Rule Insures Success 


or steel, always remember to use a slow 
si a heavy feed. Water makes 
‘an ideal lubricant for cast iron scale, 
while kerosene is used on steel castings. 
When trying to tap a drilled hole in a 


cramped place, itis often necessary to use 
a singleend wrench. This invariably 
causes trouble, as the onesided pull 
‘makes it hard to tap straight and the tap 
is apt to break. To overcome these diffi- 
culties, pull the wrench with one hand and 
brace the tap with the other hand in a 
reverse direction to the pull of the 

A slightly rounded chisel edge (for metal) 
will not break as quickly as if straight 
across. The straight-ground chisel, if 
not held squarely, will receive the ‘full 
force of the blow at one spot, while the 
rounded point will center itself. 

Never use oil out of an old tramp oilean 
for oiling a piece of machinery. Rather 
throw out the old oil, rinse the can with 
kerosene, and refill with fresh oil. 

Keep all of your tools clean and well 
oiled to prevent rust and deterioration. 
It is always a pleasure to reach for and 
‘use well kept and perfectly conditioned 
tools.—Jox V. Row 


Tilting Porcelain Top Doubles 
Size of Kitchen Table 
M vive 


persons, and pp or 
Tore yoom jut 
kitelja table, 
cath 

rable ig aey 


ment stores. It is fastened to the bai 
the table with two loose pin hinges and 
can be removed entirely by taking out 
the pins. When in a raised position, this 
top is supported, as shown, by extra legs 
and side rails that slide out from under- 
neath the table proper. — GEORGE 
Drascue, Long Island City, N.Y. 


ReMopeLinc old furniture is a profitable 
pastime. Captain E. A. McCann will 
tell what he has accomplished in an in- 
teresting article next month. 
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Squab Book FREE 


“Grete markt a0 fare Aube mo 
eg Hand in one monte We 


Ww TALLER! 
INCREASE YOUR HEIGHT 
Develop your, Physical Benut 
Return Sng isthe 
‘our appearance. Write for Free 
Booklet. Dept: F- 
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"ARTISTS EARN RIG MONEY 


/ \Q\ Baer 
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‘barmer Barns Scheel of Wreaing, 1782 Ramps 


‘een 904 35, 
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The Aniversity 
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A HOTEL 


EXECUTIVE 


EARN $2,500 TO $12,000 A YEAR 


‘STANDARD BUSINESS 


TRAINING INSTITUTE. 
Cartan Cn Maloy RY, 


Money Taking] 


ne of arm re 


iy nd eg 


arn edd ea 
[Same wince he had ace 


WRITE JOKE 


Earn From $81 To $180 Per Week 


ceed. := 
HERE'S A REAL 
BUSINESS! : nae] 
pe 


| Cabinet Holds Home Workshop 


Stains and Chemicals 
JN.BESPONSE te the requests of read- 
‘ers, this cabinet has been designed to 
hold the stains, colors, and other chem- 
icals required in the average home work- 
shop. A list of the essential chemicals 
was given in the first of the Home Work- 
shop chemistry series in September, 1923. 
‘There is room for these and a number of 
extra chemicals in the cabinet, as well as 
‘space for small seales, spoons and jars. 
‘The cabinet may be constructed 
close-grained wood, 


wood if rig to 

able woff ifit is 
Make thd joints 

of holeaér the 


‘supports in the end 


‘The Home Workshop chemical cabinet and 
method of raking the jowts and door 


pieces 14 in. apart, beginning about 6 in. 
from the bottom and ending 4 in. from the 
top. Round the edges, as shown, to a per~ 
fect quarter round, after the parts have 
‘been nailed and glued together. Bead or 
round the edges of the back and, after 
squaring the case, nail on the back. 

‘The door frame may be doweled or 
nailed together with 3-in. finishing nails. 
‘The edges of the back of the door are 
rounded and the back is fastened in place 
with brads after the door frame has been 
squared. A panel molding improves the 
appearance of the door, but is not essen- 
tial. 

‘Two plain boxes with fronts 4 by 6 in. 
and two with fronts 5 by 6 in., all not 
more than 534 in. deep, may be made to 
form small bins for the bottom compart- 
ment. The cabinet may be hung with the 
long edges horizontal, if preferred, pro- 
vided chains are used to hold the door 
when open; the back of the door then 
serves as a sort of worktable. 

Beside the material indicated in the 


illustration, a dozen shelf pins, 2 lock, a 


nob, and hinges are required. 
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new/ 


Spiral Ratchet 
Screw Driver No. 61 
an Achievement 


ROR to years we've 
been perfecting @ 
smooth-working, sturdy 
and handsome’ Spiral 
‘Screw Driver. 
Tt has stood up under 
covery test. 

‘No.61 will meet all your 
screw driver require- 
ments and do it ina bet- 
ter way. The last word 
in screw drivers—ask 
to see it in your own 


Works three 
ways; locks tight 
in position; spiral 
action for driving 
or withdrawing 
screws; right or 
left hand ratchet 
action, extended 
or closed; rigid 
screw driver, 
extended of 
closed. Mark. 
ings on sleeve 
indicate each 


Specifications: 


MILLERS FALLS 
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Kind words from 


a smoker in 
far Australia 


A more modest manufacturer might not 
print this letter. 
Nevertheless, when an enthusiastic 
Beereae thousands ‘of miles ay 
is pen in hand to say somethin 
Edgeworth, ‘a. breach. of 
‘manifacturer's 


nice” about 


Chetwynd,” Copeland Road, 
Beecroft, New South Wales, 
Australia 


Larus k Brother Con 
Richmond, Viewinia, U. 8, A. 
Gentlemen: 


Perhaps you are somewhat 
ha etter from Atari, 
four Mother 


1 have noted In some of your 
amigusines that 1 aubseibe 1 
‘peice ‘of 


American 


nla, ean abo nd wy 


week 


nt Thave been no sated 
tat have never Durckared Sm 
Sikes ae 


Tduced a reat 


of thems have the ene 
Hon cf 'at fave 


(Signed Thos. Skeiet 


For free samples of Ed; th- mer- 
ous Talpings at both Edgeworth Plug 
Slice and \dy-Rubbed—send a post- 
card with your name and address to 
Larus & Brother Company, 69 South 21st 
‘Street, Richmond, Va. 

If you will also include the name and 
address of your “tobacconist,” 
your courtesy will be appreciated. 

To Retail Tobacco Merchants: It your 
{jobber cannot supply you with 
worth, Larus & Brother Company will 
gladly send you prepaid by Dost a 
Ene- or twordoatn carton of any size of 
Edgeworth Plug. Slice or Ready Rubbed 
for the same price you would pay the 
Jobber 


Giant Noise-Making Rattle 
Can Be Heard a Mile 


Tio Puces 
Sa | sa 


bbe heard easily a mile away, yet any boy 
can make it with the simplest tools, 

Oak is perhaps the best wood to use for 
durability and loudness. The shape and 
sizes of the five parts are made clear in 
the illustrations—JouN H. SCHALEK, 
Pittsburgh, Pa. 


Getting Rid of Old Glue 


JN REGLUING joints that have 
previously glued, a good job cant 
done unless the old, hardened glu 


hot water. This 
ively and leave the 
urface in the best posible condition for 
rejoining. Allow the wood to become 


thoroughly dry before making new joint, 


DO YOU LIKE TO DRAW? 


CARTOONISTS TRAINED BY W. L. EVANS 


MAKE MONEY 


celt,208 fle 0 da, ad near 
‘uier "scopy or an ‘a iat aa Ke ‘un ee 
Wait"detalle abot tbe 


The Course te NOT EXPENSIVE 
‘THE W. L. EVANS SCHOOL 

OF CARTOONING 
{85 Leader Bldg, CLEVELAND, OHIO 


Reduce Your Waist 
in 10 Seconds 


thick ‘your sbdomna 
dey are carving. 
wi 


iy fate and Sie 
ee te a 


THE rea 


HEALTH BELT 
a eel Tae. “Bani ado 


hid pare 


it 


it 


jac 
[genta Neo. 


NTA FE WATCH COMPANY 
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Toy Coaster Wagon Is Motorized | 


for Nine Dollars 


INE dollars was all it cost to turn a 
coaster wagon into the “auto- 
mobile” illustrated. ‘The gasoline e1 
which had once driven a washing maf 
was bought at a second-! 

five dollars; 


It drives one of the rear wheels by means 
of cog wheels and a chain taken from an 
old bicyele. 

‘The handlebars and post of the same 
broken-down bicycle serve as the steering 
gear, the prongs at the bottom of the post 
being spread and bolted to the front axle, 
‘The steering, however, is done mainly 
with the feet. 

‘While the power is not sufficient to pull, 
the coaster on dirt or rough roads, the 
machine runs well on sidewalks and paved 
streets.—B. F. CLARK, Hutchinson, Kan, 


One Man Raises Old Fence Posts 


with Powerful Puller 
A 


FARMER jn Tippecanoe County, 
Ind., uses the homemade puller illus. 
trated for raising posts. ‘The discarded 
wooden tongue is mounted on two old 
binder truck wheels and a hook and chai 


are fastened to the lower end so that the 
chain can be fastened around the post. 
By throwing his weight on the other end 
of the pole, the farmer pulls up the post 
faster and easier than it could be dug out 
by hand—J. C. Attex, West Lafayette, 


Ind. 


We Will Make 
You An 


ELECTRICAL 


EXPERT 
In 3: Months 

At Coyne 
Earn $65 to $200 


AWeek, Or Go In Business 
For Yourself And Make 


Hae 
[ 


2 
MECHANICS’ 
HANDBOOK 


=r 
cee | 


330 PACES 
More than 300,000 sold 


ANDIRST book of tte 
kind over written. Pre- 
pared by experts under the 
Mirection of the Interna 
tonal Correspondence 
Schools, Written In lane 
‘guage that you can under~ 
and, Note this partial lst 
of subjects: 


pection of Boilers; Horsepower of Boll- 
‘erat Chimneys; Exhaust Heating Machine 
Design; Horsepower of Engines; Bollers 
‘and Pumps; ‘The Sllde Valve; Belt Pul- 
eyes Rope Belting; Cylinders and Steam 


Cheats; "Electricity; Currents; Win 


uals 


THE RED RING 
‘ON THE 
DEN: VELLOW Box 


MENTHOL COUGH DROPS 
GIVE QUICK RELIEF 


$25.00 in Prizes 


Sewing Cabinets Built at Home 


(Continued from page 81) 
indicated. ‘The posts are 134 by 134 by 
2534 in., plowed to take the plywood end 
panels, which are 14 by 1034 by 18 in., 
and the back panel, which is 34 by 1213 
by 18 in. ‘The top drawer front is 34 by 
334 by 1136 
34 by 2 by 1134 
by 10 by 113¢ in, 
ported by an ornamental iron bracket oF a 
Ringed wooden bracket. 

Th finishing either cabinet, the wood 
should be stained, filled, and given several 
coats of thin white or orange shellae, each 
rubbed with pumicestone and crude or 
raw linseed oil. Several coats of good fur- 
niture wax ean then be applied, if desired. 
For a varnished finish, stain and fil the 
‘wood and give one coat of white shellac 
and two or three coats of varnish, rubbing 
the last coat with pumice-stone and oil. 

Both the eabinets were designed by 
George F. Kaercher especially for Poru- 
LAK ScumcR MowrHLy. ‘The complete 
‘Working details and bills of materials are 
contained on a single large blueprint (No. 
31), which can be obtained by sending 25 
cents to the Blueprint Service “Depart- 
ment, Porutat Science MONTHLY, 225, 
West 29th St., New York, 


How to Cover a Ceiling with 
Wallboard Single-Handed 
NY one who has attempted to cover 


‘8 ceiling with wallboard, epg@Mly 
with large sheets of heavy gyrfuum foal, 


known how difficult it, is, 
helper or two. 


hoard about 8 ft from the free end. 

"A rope ia tied around the free end of 
each board about 2 ft from the end of the 
hoard and passed over pulleys attached 
to the joists or rafters above. 

‘The wallboard sheets are then placed 
on the two boards and drawn up to the 
ceiling. The loose ends of the rope are 
tied to spikes driven in the studs. Tt is 
then comparatively easy to shift the wall- 
board sheets into position and nail them. 

‘A piece of flooring as long as the room 
is high, with a short piece nailed on the end 
in the form of aT, is help in shifting the 
sheets.-M. VasStYxe, Jacksonville, Fla, 
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You, Too, Will Appreciate the 
New Gibson Mastertone 


tearmens e more popuat today than the banjo. 
Soiree Onan Mame cn you sen ts 


268 GIBSON MANDOLIN-GUITAR CO, 
Parsons Street Kalamavoos Michigan 
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Improving a Porcelain Br 
Used for an Aerial Lead. 7 


THE, Perce sour mo 
Iain tube 
ordinarily used 
as a bushing for 
‘the 
radio lead-in 
where it enters 
Shrough a wio- 


asi’ non washéns, 
board, can The airtight bushing 
be improved 
greatly hy run) 
rod or (fdjnary 


Rubber 


Spring Suspension Protects 
Vacuum Tubes from Jars 


FOR, mounting radio vacuum tubes 
flexibly, the most practical scheme I 
have found is that illustrated. Four brass 
rings are wound from spring wire, ob- 
tainable at hardware stores for about 10 
cents a spool. ‘The ends of the springs are 

‘soldered to the 
four terminals 
of the socket, 
and in this way 
they provide 
connectionsand 


worth the trouble, 

sats, j It shoyty be 
vam 

exttht, should 

set without 


such way, 
brittle.—Cai 


becomes 
Fiske, New York. 


‘Thawing Frozen Auto Radiator 
with Engine Heat 

FROZEN 

radiator 
often ean be 
thawed out in 
fan emergency 
by reversing the 
fan and blowing 
the hot air ure 
rounding the 
engine through 
the iator 
framework. 
Loosen the nut 
‘that holds the 
fan arm in po- 


sition and lower this 
allow the belt to 

the arm unt{}the it 

deys and fan) t 

Seainst th Meals sad any "ee 


‘ill goon be melted. 


‘Tum soldering ion is « useful 
In next month's Home Workshop, Henry 
8, Laraby tells how to solder and Dr. E. 
Bade discusses solders and fluxes. 


Sears, Roebuck ana ©. 


‘The World’ Biggest Mail Order House 


3,000 OHMS 
Head Set 


Atlast—the inexpensive, efficient 
head set Re 've been looking for, 
and only $2.98! Makes clear those 
distant signals. Fits your head as 


sippil “i 14 
Ths. 
gutent 4 OB 
een, Lo 
Save OnAll Radio Supplies 
‘Our big FREE Book shows hundredsof 


bargains in radio supplies and complete 
ese Aa tise 


grntg 


‘Seni me FREE Radio Catalog No.O1P98, 
Name 
Po. 
oral Rote 
Street and No, 
——“<. — 


$25.00 in PRIZES 


Seo top of page 6 of this 
issue for full details. 


IS HERE! The most wonderful heating 

appliance of the age, Burns a low test oll 
for fuel. Cheaper than coal. Eliminates dirt, 
soot, ashes, and work required in coal burning 
furnaces and boilers. Can be installed in any 
type of furnace now in the home. 


‘We Want a Representative 
In This City 
to supervise the demonstration, sales and in- 
stallations of HART OIL BURNERS. No 
experience necessary. We teach you. Very 
little capital required. An established dealer 
preferred. Every Hart Oil Burner backed by 
‘manufacturers guarantee. 34 years in business. 
‘Wonderful money-making opportunity. 
Write Immediately For Pull Particulars 


Hart Or Burner Co. 


PEORIA — ILLINOIS 


ms 


A RAILWAY. 


BEsearric INSPECTOR 


raga. ur 195259 


Stanley W. Dress writes: "I have worked 

‘a Traffic Inspector for some time and 
Have found the ot. tory and 
lewant work U wwe ever been ene 
[aged in, "The hours are short. In some 
pisces work only five and abc hours while 
Irothere hwork gn hours. 1 have never 
‘worked over eight 


Many Opportunities To Travel 


“This work haw ratisGed one of the ambi- 
tions of my Me and that is traveling. ‘There 
Ueno ‘other work that gives more oppor: 
‘unities fo travel than that of a 
Trafic’ Inapector’ and at the 
same time fr Interesting and in- 
active. 

‘can ‘recommend the course 
to anyone seeking a positon that 
in pleat and profiai and do 

ad 


—" Stich there la'no end of 
vancement for the Stho ‘ticles 
Rovite "Te requires to Rte of one's efforts 


‘thd fig one need wtay’ at home to study 
The ‘Course can ‘be’ studied during. spare 
time and any person itn 9 common shoot 
education can easily make'a success of it.” 


POSITIONS GUARANTEED 
Upon Graduation 


Hundreds of Openings. We train you 
AC home in spare time. sAny average man 
an qualify i chree months.” We guarantee 
ton pon sravtuation, paying at 
Koti” 8170 ‘per month and expenses. oF 
refund what you have paid. 
Unlimited Opportunities, Glen 0. 
Write: "find that being n Railway Trathe 
Tnapector does not, only’ enable’ man to 
fecelve. higher positions ‘in railways but 


‘imi that the price paid for the Course of 
rac Inepecton ithe bet Investment t 
‘This interesting work places you in comtact with 


‘gh raway oficlala” Stary 


sin nenr home” Watiroade med 


o tik 
send for ful” sete 
bg 
fale: “Sal! coupon 


STANDARD BUSINESS 
‘TRAINING INSTITUTE 


STinpano sucess TRADING WRETITUTE 
TBUFFALO, MY. 
Send mettre free, Booklet No. Diss, 


fullparicsnr abou cote Rally 


x 


‘tseet 
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‘Cardboard Carton Forms 
Simplest Toy Stage 
By H. S. Trecartin 


stage 
ton or packing box. The flape on one side 
are tured in at an angle to form the | 


upper Fae 


swombow FRAME 


“oo 


cuRTAN 


‘wings, and an opening in the other side is 
cut to fit a piece of window glass. 


Electric lamps, placed behind the 

wings, are hidden from the audience, but 
| throw their light on the pictures, which 

| are placed against the window from the 
| back of the box. Cloth curtains are drawn 
to hide the change of pictures, and a 
‘switch operated from the back turns the 
lights on and off. ‘The children immensely 
‘enjoy operating these simple details. | 

‘After the box flaps are glued together, 
the opening for the window may be cut to 
‘accommodate any small piece of glass at 
hand, about 6 by 8 in. or 8 by 10 in. ‘The 
lass is fastened in the opening by strips 
of heavy paper. 


Finishing Off the Corners 


‘The narrower flaps at the front of the 
stage are pushed in and fastened at an 
angle of about 45 degrees. The top and 

| bottom flaps are cut down to about 3 in. in 

| width and the comers are clipped off so 
that they can be turned in at an angle. 

| ‘These flaps can be secured by gluing 

| with heavy paper, by fastening with thread 
and needle, or by tacking to small pieces 
of wood cut at the correct angles. 

| _ The stage may be decorated by pasting 
colored paper or wallpaper over it, or by 

painting it with oil or water colors. A 

cloth curtain should be provided; it may 

roll up on a rod or, better, be pulled each 
way from the center by two strings, car- 

‘ried around to the back. 

‘Two cheap porcelain lamp sockets are 
(Continued on page 1: 


Loud Speaker 
Enthusiastic 


—is the only. 
hose radio critics who have chosen 
Morrison Loud Spea 

Radio has taken’ on new delights 
Bright stars of the musical comedy 
stage, famous lecturers and singers 
all are theiry no matter where they 
live—every night as long as they 


$10.% 
Tuas all Morrison conte 
“oRRRakel Ped Modal 
spre litle ond epser ag 90 real 
Rey your ae tou ak 
Bete 
‘ak fee descriptive 2 car etaogue 


A Most Efficient Tool 


FOR HOME WORKSHOP 
The MOK. 


Becht} 
feta the 


soreaten, 
Kop and 


i inch Lathe—24 ft, Bed— 


$245" ‘With Bench 


Ano Huilt with bed lengths upto § fect Made 
An'-tnch sing ine too at igty Maher les 


‘THE MONARCH MACHINE TOOL CO. 
401 Onte Street Stdney, Ohio 


For Pleasure or Profit 


Boice-Built Bench Machines 


‘& J. E. BOICE 


The Opinion of 
1,000 Others 


ow our school 
Both before and after enoliles, 


2 “brush up om sane peek 
for various other parpnes, 
‘What, 


Cardboard Carton Forms Stage 


set behind the wings and connected with 
lamp cord carried through holes punched 
in the box to a socket switch. A drop 
cord from any house-lighting socket ean 
be connected with this, if electricity is 
available. It will be just as easy, how- 
ever, tofeonnect up small dry-cell lamps 
and then the batteries also may be placed 
inside the stage. 


Radio Soldering Copper Reaches 
Easily into Tight Corners 


Breane of the heavy body this small wer. 
| ime copper retaine Wa hewt for, some ‘time 


by inserting a copper wire or rod into a 
steel, iron, or copper body about 34 in, in 
| diameter and from 3 to 5 in, long. A 
handle of any convenient length is then 


fitted to this head. ‘The bulky part of the 
head retains enough heat to keep the 
point warm for a considerable time.—J, D. 


Connecting an Extension Cord 
with Your Radio Phones 
“THE broadeast listener often 


share his headsey 
of Ke 


if 


livers, the cuts not being 
made exactly opposite each other, To 


Hi 
i 


a 


He 


ili 


‘nicinan Cono EXTENSION coRD 


‘isgram showing how the telephone cord ft 
cot und toes long extensions are ioctl 


each of the four wire ends thus produced is 
soldered one part of a large size snap fast 
| ener. ‘The interlocking parts of the fast- 
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Miniature Cedar Chest Sewing 

Boxes Find Ready Sale Sel | 
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OGANITE RADION | 
‘anels have a satin-like 

comparable to that which 
od a skilled cabinet maker 
Radion 


-RADION 


‘he Supreme Insulation pit & i 
PANELS ee aes 


SSE Pinte, Viblock, and siveting av 


Camera Editor 
Poputar Science MonTH 
225 West 39th Street New ¥. 


screwed to the workbench. 
"Tools auch as a bench plate, a V block, Smooth-On No. 1 
a rots eting anvil and the like, each | J and Get the Credit 


Stock Sizes rare || A oon 


1 8 fits the tapered end of the axle. The hubis | | Be the First to Use { Pale 


Dinced randy and Meat convenient | |S {OOzE Gx ale 
Ixn position. As the threaded end of each Serer re 
7x24 Tool shank projects through the bore of the 
7x48 hub, an upward tap with a hammer will 


9x14 knork it out. 
10x12 "The castings for the bench plate and 
inxi4 the V block are bored for a press fit over 

‘the turned end of the axle 


Tea 
the dingy 


Co. jo he ot 
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a7 


is approximately 98.6, 

degrees. You may” 

sit in a room the tempera- 

ture of which is 80 degrees, 

or go out of doors when the 

thermometer registers zero 

‘and your temperature, if you 

are in health, will not vary a 

single degree, because, resi- 

dent in your body is an intelligence 

‘that generates, distributes and regu- 

lates the heat of the body, and instant- 

} «ly adapts it to the change in tempera- 
ture, 

If you start in June to take a plunge 
in the lake every morning and con- 
tinue it every day until December, 
this same power resident in the body 
will intelligently adapt the body to 

, ‘the seasonal change in temperature. 

‘This Innate power gave the polar 

bear his long hair, that he might live 

_—tnthe lead of of dee, and the 
gentle deer his speed, that he might 
escape his less swift foe. It is thix 
power that in the struggle for exist- 
ence gave wings to the birds 
cunning to the fox, spots to the leop- 
ard and strength to the lion. It is 
‘this power that elongated the neck 
of the giraffe so that he could reach 
the high-hanging foods and for ob- 
vious reasons webbed the feet of the 
duek and goose. This inborn power 
adapted the stomach of the carnivora 
to a meat diet, the stomach of the 
herbivora to a vegetable di¢ nd the 
stomach of man to both. 


"as te Innate 


\\ 


'What Do Chiropractors Mean 


by) 


‘This power develops the body from 
fa blastoderm to its full growth in 
thirty-five years; for ten or more it 


maintains its vigor and then 
slowly lets the house in 
which we live decay. During 
all the circling three-seore 
years and ten it coordinates 
the physical functions, heals 
the body's wounds, mends its 
breaks, adapts it to the 
change of season, occupation 
and pursuit and performs the 
miracle of changing common 
food into living, breathing, sensato 
bone and flesh. 

It Inughs at all our efforts to locate 
it or to imitate its work and yet 
some people, because they eannot find 
it, weigh it or measure it, question 
its existence and say “Vital force is 
‘a chemical phenomenon.” 

Call it what you will, it's there—a 
rose by any other name is just as 
sweet, 

‘This “power within” Chiropractors 
call Innate Intelligence and all their 
philosophy, selence and art is built 
pon this.fundamental fact. They 
teach that “Innate Intelligeisce” fn 
tions through the brain arid nervou 
system, and that disease is but the 
abnormal expression of one or more of 
the nine primary physical functions, 
Any pressure of a harder tissue (bone) 
‘upon the soft nervous tissue, impairs 
‘the conductivity (function or work) of 
that tissue and results in disease, All 
that is necessary for a complete res- 
toration to health, is that the imping- 
fing tissue be adjusted to normal posi- 
tion, which permits the nerve again to 
function normally. 

Scientists call the modus operandi 
of the “power within” the law of 
adaptation. Among the professions + 
‘engaged in getting the sick well, chi- 
ropractors alone recognize the exist- | 
ence of the thing itself, and the law 
of its expression, through the nervous 
system, 


‘That is the reason Chiropractic sue- 
coeds where all other methods fail. 


Write for information regarding Chiropractora 
or Schools to the 
Universal Chiropractors’ Association 
Davenport, Iowa, U.S.A. 


ANI Rights Reserved 
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Establishing aNew 7. 
_ Horizon for Radio: UA : 


\\\ 


ny ranges, with o 
‘Weil balanced 


MU-RAD RECEIVE 
‘ining the famous Mu=Re 
Operation and sclectiviey, with Wad fyations with detectors 


Guarani 
Reception 
Tod ae 


MU-RAD 

Laon ToRES 

on Fh bose 
‘ay Pa 


A Cal-Saving of at least 


20% is Guatantoed 
to ever. CROWN iol Savor 


Guaranteed in this case means just what 
icsays. There's no hokum about it, 90 
“ifs” o¢ “buts.” Properly” attach "the 
CROWN Fuel Saver to the feed door 
of your heating plant and we guarantee 
you an actual saving in fuel of at least 
20% —or we will Fefund your money 
‘withoul question. 


Many users of the CROWN obtain 
fuel savings up to 50%, 
Over 10,000 satisfied user 


‘of the 


CROWN are getting more heat, steadier The CROWN FUEL SAVER works 
heat and cleaner heat, "They are cutting automatically. ‘There's nothing, to take 
down their coal billy" to” 24; eliminat= fare'uf; mothing to get out of order. It is 


ling’ "smoke “and deadly gases; and Te faaiiy' installed without putting out your 
dicing the umber of trite to fre the furnace Bre 


The CROWN fs a small device which 
may be easily bolted tp the feed door of 
ny type. heating plant. without  tn'ury 
to the door. The CROWN (ee illustra: ei 

Je, by means of natural lil 


area te Sette) emer ata, ge name aed mie 
he sutace of the fuel bed. ile hoe aire" lad srprociate noe of ere 
Gxygen! burns the rich pase that are CROWN FUEL SAVER CO. 


‘ordinarily lost thea the chimney in the 
iru the chimney in the 42N.10th St. Richmond, Ind. 


Geir sstoke™ ito inteme Neat and assures Dusen: mia Shy fy iene rete 
Simos pore combustion = 


Leather Improves Traction 


USERS of power-driven 
often find that belts thatfrun|bn pul- 


xr afte considhrably. 
‘This is es in of Mreah= 
ing macl ar eral Whats 
ugh s thebmall 
ll grip the belt 

bette if with leather. 
i a gol piece bf leather belting of 
suldhble thickness and cut it so that when 


it is wrapped about the pulley, it will be 


wont COPPER RIVETS 


eur 
ueprnen rem 


<a aot 


A piece of leather belting ix cut 
Dolley and fastened to it with suo 


short by 1f in. or more. Fasten the ends 
with wire belt hooks, such as are used on 
sewing-machine belts, Spree the hooks 
evenly and hammer down the ends below 
the face of the leather. ‘Then soak the 
leather in water for a few minutes so that 
it will stretch over the pulley. When in 
place, it is bound with cord or narrow 
strips of eloth and left to dry. Holes are 
r_drilled_through: both i 
iron and rivets placed as shown. 


Seating a Small Ball VaWe 
JN, MAKING small ball check salves, 


‘or other valves part 
is a steel or br Je impprtant 
thing ted, 
and 

free to move 


lent way to attain 
the seat first with a 


having an 
‘angle of about 65 
degrees, and then 


sorecr 


ightly ' hammer oe has 
the ball into the 

seat, using apiece =VAve BALL 
of copper or soft ALE SEAT 


base an x buler 7 
between the ball Yj 
and the hammer. 7 ty 

‘To be on the Lida 
safe side, do not Hamming the tat 
tise the ball with aber 8 peste 

ich the eat 
Yeas made for the actual valve, but use a 
Iresh one, hammering it in as before, but 
very lightly. This method makes a very 
ood seat in bras 

‘Nothing is gained by making the bear 
ing surface too wide. A'seating width of 
1/82. is sulicent for a ball 8/16 i 
diameter. 


od a skilled cabinet maker 
Radion 


ION 


he Supreme Insulation 
PANELS 


18 


7x2 
7x04 
7x48 
9x4 
10x 12 


Miniature Cedar Chest Sewing 


Boxes Find Ready Sale 


ILE con — 
fined to the 


house with rheu- 


your snapshots 


You can make your camera self-supporting. 


Old Auto Hub Serves as Useful 


Stock Sizes 


Bench Fixture 
ORN out and discarded auto parts 
Wate 
. 
hagAvheel 


wg the hub 
‘surface of 


‘A ese wheel hub forme wvivel mounting for 
SLEe Ginte, Veblock. end riveting anvil 


fits the tapered end of the axle, The hub is 
‘screwed to the workbench. 
"Tools such as a bench plate, a V block, 
‘a bent riveting anvil and the like, each 
fitted with a rear axle shank, can be 
placed readily and quickly in the socket 
and revolved into the most convenient 
position. As the threaded end of each 
fool shank projects through the bore of the 
hub, an upward tap with a hammer will 
knock it out. 

"The castings for the bench plate and 
the V block are bored for a press fit over 
the turned end of the axle. 


Refinishing an O} 


ASL vss pasting 
cently, Law 
with elastep@ot 
Teaves. 7 


ry 
: 
i 
a 
ie 


i 
d 
i 
i 
i 


wit 
a 
ii 
‘ 
tan 


i 
i 
L 
i 
2 
ft 
# 
L 


i 
i 
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Science Monthly is always read 
Erbeylne pope goad ce 
‘Shotogrepien. Thee 


radio and ‘stores are constan 
‘new mechanical devices that wor 4 
be of interest’ to Popular Science read 


Be the First to Use 
Smooth-On No. 1 


iy Suto radiatora, ur 


SHA eo ate 


This Book} 
Free 


‘an old gateleg table 


the dingy 
ting it with Japan 
of 


fgg from a magazine and 
ofthe center of the table 


The Opinion o£ 
1,000 Others 


To find out what influences ambitious re 
gee yomen, tocenral wick ae kee 


esta she care 
Silat eer EY cork 
both Before aad after areas” ae 


LE 


i 
fF 
He 


fe 


this, if electricity is 
available. It will be just as easy, how- 
ever, tofonnect up small dry-cell lamps 
and then the batteries also may be placed 
inside the stage, 


Radio Soldering Copper Reaches 
Easily into Tight Corners 


‘Beaune ofthe heavy body thie wall slder- 
1 copper retains eg heat for sometime 


by inserting a copper wire or rod into a 
‘steel, iron, or copper body about 3¢ in. in 
diameter and from 3 to 5 in. long. A 
handle of any convenient length is then 
fitted to this head. ‘The bulky part of the 
‘head retains enough heat to keep the 
point warm for a considerable time. —J. D. 


Connecting an Extension Cord 
with Your Radio Phones 


“THE broadcast listener often fis 
‘share his 


it about 6 in. from 
vers, The cuts not being 
made exactly opposite each other. To 


7 a! 


‘omicirat CORD. EXTENSION comD 


‘Diagram showing how the telephone cond 
‘cut td two. long extemnons are inert 


Scho the four wire ends thus produced is 
soldered one part of a large size snap fast- 
fener. The interlocking parts of the fast- 
feners are soldered to the ends of two 10-ft. 
lengths of the new single cord, which can 
be purchased by the foot. 

One must be careful not to mix up the 
connections. Usually a cord with marked 
insulation runs between the receivers, 
connecting them in a series, while a plain 
| insulation is used on the eord from each 


your 
Jow Wilk of Chi 
‘ago ALONE," 


time, 
Nigh students 
plenty “oh 
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Extra High Bench Is Convenient 
for Delicate Wor! 
WEEN 1 straightened up boefay to 
‘relieve my back pifle consfucting 
a delicate piece of eab the idea 
of a.high beggh sudderp6 fame tole. T 
now Ho 


the majority 


ber 
builé one yrfnce a: 
ofp my (small 
7 ring 

Tie benoi is 
3 


high, 
judl right for 
me to reat my 
elbows without 
bending. ‘This 
‘a wonderful 
help in steady- 
ing the hand 
while doing 
small, difficult 
work. The top 
is about 3 ft. 
square, which 
js large enough 
{for such jobs as 
‘ean be done on 
a bench of this height. I haye also placed 
foot rail about 12 in. from the floor. 
—W, F, Messencue, Stillwater, N, Y. 


‘Doing wordcarving 
tthe high bench 


How to Make a Practice Mute 
for the Violin 

*TMI5 practice mate for a violin was 

has 


constructed from my own design and 

oved very satisfactory Wah the 
mute in positiogsthe | tokyfot & yolin 
ean hardly [esp in oping 


roomy 

Aldelpl tube y soldbredah the top of 
an ordinry mpeydl viofin mute to take a 
plug, efetis afown partially withdrawn. 

In this ease the 
plug isa sec 
tion of bar sol- 
der, but lead 
would be as 
suitable. 

The plug 
must fit per- 
feetly; any vi- 
bration causes 
an_ unpleasant 
quality of tone. 
T have found a 
slightly tapered 
‘construction of 
tube and plug 
(1/16 in, smaller at one end) desirable, 
and it is well to wrap one thickness of 
soft paper around the plug. 

‘The plug may be soldered in the tube 
‘or soldered directly to the top of the mute, 
if itis to be used for practice work only: 
bbut by making the plug removable, the 
mute may also be used when desired as 
an ordinary mute—Lesur H. Pumwxey, 
Springfield, Il. 


‘Mute with heavy shag 
‘paily withdrawn 


Fastening Picture-Frame Backs 
USED eel phonograph ni 


valuable for fasteyjag thd backsfin 
frames Tf mpl and dpi b- 
struct les, pli 

be into place 


mammering—Auexr Kote, 


‘Bridgepdrt, Conn. 


Build your own Radio Set! 


and save half the labor customarily 
involved. 


The panels are completely drilled, and 
the parts are simply fastened with screws 
and nuts. 


Any circuit desired may be employed. 
We have cight different types of panels, 
‘The crystal black panel finish, together 
with the concave dials, lend a pleasing 
effect—the absence of knobs ing a 
clean, flush appearance, 

You can build, or buy, a cabinet to suit 
your individual taste. 


Illustrated catalog upon request 


EISEMANN MAGNETO CORPORATION 
Willian N. Shaw, Preident 
40 THIRTY-THIRD STREET, BROOKLYN, NX, 
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FORD RUNS 57 MILES ON 
GALLON OF GASOLINE 


[A new automatic and sclreralating devi he 
‘john A Serteety. Soe" Fourth 
ot 


‘mobiles ave ade from a0 t0 


wih which auto 
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Dayments wich 
Purchase of the 


fidget) ofthe 
chase of 100 


FREE SPORTING GOODS CATALOG 


Write for our wholesale prices on football 
Weakest Si ane te adhe goods Pree 
Bik ht rule book om all spore 
Wholesale Distributars of Athletic Goods 
‘AMERICAN 
% 


AT YOUR DEALER'S 
COUNTER 


Duy ed Head Set, 


Clear in! 
Blackheads, Aner kg 


Pores and Oily ot Shiny Skin. 
FREE “S5ceco 
Chania Bde, Kaneas City, Mo 


‘Written BYoar Guarantor 
Your Proof wt Performance 


START NEW YEAR RIGHT 


D BATTERY CO. 


‘WoRL! 
Dont. 7, “IBS. WERE row Cheers 


Home Workshop 
Chemistry 
Simple Formulas that 
Will Save Time 
‘and Money 


eine 
fic 


OFTHE arying oils if com- 
pounding and dilutingfpaint, fnseed 
oil is the most importanf _Beford being 


varnishes Piyaind it is 
luted 


(benzene) 
Shot tobe 
mended, 
‘They are 
just” soles 
ents ‘and, 
having no 
body, they 
evaporate, while turpentine oxidizes to a 
resinous product, which alds in holding 
tnd covering the surface, 
Five colors are required for mixing any 
ordinary shade of paint. ‘These are black, 
hte (zine white or white lead), lemon 
Prussian blue. Mix 
the white gives gray 
hough a trace of blue may be 
helpful in accentuating the gray. Blue 
and carmine give violet; yellow and blue, 
freen;_ yellow and carmine, orange, In 
ths way’ any bright oF dll shade can be 
mulsed together in afew momenta, ahd 
thinned withthe turpentine and aed 
itd 
After use, clean paint brushes at once 
with plenty’ of soap. and water. “If the 
Brush'is hard, let it stand overnight in a 
thick soap nolution and clean next morn- 
ing. Ifthe brushes are 
rorklike, soften by plac. 
Jing them in a glass or 
porcelain vessel con- 
. {ining 1 1b. of sodium 
tatbonate (about 25 
| cents worth) in 14 qt. 
of water, which should 
te Tepe ukewarm for 
about a day. The soft- 
ened brush edn then be 
Cleaned with soap and 
water. When it nec- 
= teary to keep & uni 
Boiling a drier formiy delieate shade, 
it's best to clean the 
brush further with benzo 
"By bolling raw linseed oil (10 parts) 
with manganic peroxid (1 part) that has 
been thoroughly” dried and placed in a bag 
{nthe oll, good drier is obtained. It can 
be taken‘as'4 rule never to add too much 
drier to a paint. A teaspoonful or so is 
Silficient toa pint. 
‘Not long ago T required a drier imme- 
diately and could not buy any because 


precipitated chalk 
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Home Workshop Chemistry 
(Continued from page 130 

the day was a holiday. I placed less than 
halt a teaspoonful of manganese borate, 
which I pened to have, in a pint of 
Tinseed oil, and brought the whole to a 
slight simmer for a quarter of an hour. 
‘When it was cool, I had a drier that would 
dry in 24 hours. It proved also to be an 
excellent and practically colorless varnish. 

‘A paint made up with white lead re- 
quires a slight amount of drier, but a drier 
is nof added when red lead fo used as a 
color for red lead imparts de 
ties to linseed oil, When a no 
face is essential, as for floors 
drier made with lead pre 
au red lead or lead acetate 
ferred over the manganese type. 

‘Raw linseed oll, which dries much more 
slowly than be oil, may be mixed with 
precipitated chalk and kneaded toa 
dough to form a putty that remains soft 
for quite a tim 


Runningboard Trunk for 


Long Auto Trips 


FOR ong ayyo trios, 
‘trunk hy 


10 by 18 16 90 B 
pin? Nod 

imitatibn Kad in, 
froptghd tin? dldp in buck,” ‘The Sorners 


an ‘are bound with zine eut in 
strips 4 in, wide and fastened with brass- 


headed upholstery nails. One or two suit- 
cease fasteners hold the cover shut, and a 
lock and handles ean be added, if it is 
desired, 

While the trunk might be made larger, 
it is commodious enough for average pur- 
poses and has the advantage of fitt 
astandard runningboard luggage carrier. 
—Hanotn Jackson, Kankakee, Il. 


Improving a Cheap Pain’ 
by Setting Hairs in V; 
T TIMES, when 

is not at hand 
done does not 

one, a chegp b 


by setti 

Dip ‘as to submerge all 

a work out. the surplus var- 

jolding the handle down. 

Tl the brush dry for 24 hours, 

‘down and hairup. A wire holder 

‘can be made in half a minute to hold the 

brush in this position while the varnish 
is drying —L. W. Frac 


and comfort that 
Electricity can fore 
ish. 


The book —“The 
Home of a Hundred 
Comforts” tells how 
to plan for a com- 

letely, wired home. 


thousands have sent 
for it. Writefor your 
free copy. 


‘dog Sci P. 2 
Neck 


foal 


Super-service 

Wide-awake radio fans refuse to 
miss a good program because of 
storage battery weakness. For 
super-service they keep the battery 
fully charged from the house cur- 
rent with a Tungar. Likewise they 
use Tungar to charge the auto 
battery at home. The result is 
longer battery life and more “pep” 
—plus convenience. 
In homes with electricity Tungar 
recharges the run-down radio or 
auto battery over night at a saving. 
Sold by Electrical, Auto-accessory 
and Radio dealers. 


(BATTERY CHARGER] 


Tonesr operates on alteenating current. 
‘Fec'ner $18.00 and’ $3000 (60 eve) 
Eom of the Rockies, 
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A $500 Cash Prize 


a offered for the 


BEST SECOND VERSE TO “REMEMBER” 
‘Those wishing to compete may 
receive a free copy of this song 


‘and rules of contest by, 


EQUITABLE MUSIC CORPORATION 
M476 State Theatre, N. ¥..C. 


MAKE BIG MONEY 


Put Yourself on Easy Street 
of mang ated 


"Work 433 Weck Se 


| STUDY AT HOME 
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“Send for Andrews 
he knows—!”” 


“Seams to me that every time a tough 
problem comer up around here we al= 
Maya send for’ Andrews. 


hates’ ete nai rant toot You 
Shan made him’ a valuable man for this 


“Tha le the Iaut time I'm going to 
‘end for Andrews? For when he ea 
ioe Fain ta 

few om he’s going’ te. ait 
Sis ey ae 
sen ike ‘hi 


Mn th 
fa Thad 


FLOW, 92 zou, stand 18,z0ur greaniaa. 


ont” dre you a kruease 


You. too, ar 


Yraining’ that you mune have to get 
Detter Job anda larger 


ary. 


ouitiom you want in th 
‘you like best 
‘Mail the Coupon To-day! 


Pete 


"TECHNICAL AND INDUSTRIAL COURSES 
crt teen 


Re rate 


TheVest Pocket *,"% 204 


BOOKKEEPER fs 
ieee rey 
Sor raneeaes 
apr 


F, M. Payne: 160 pages, 
inches, artistic cover, $1, 


3x6 
‘postpaid. 
POPULAR SCIENCE MONTHLY 
225 WEST 39th St, NEW YORK 


Inlaid Serving Trays Made 
with Cigar-Box Wood 
By M. W. Lowry 
N ATTRACTIVE serving tra 
‘an inlaid effect ean be 
ing the wood of cigar bj 
pieces and giui 


similar wood having 
in, while others are poplar 
or fife white or nearly white wood with 

ittle grain. Sort the pieces of wood 


according to color and grain, and dry 
thoroughly. 

‘The usual size of these trays is 11 by 17 
in, The pattern should be worked out to 
conform to these proportions. A good 
way to start is with a panel of dark wood 
in the center 8 by 9 in., which will leave 
4 in. on all sides to be filled in. ‘The de- 
sign can be worked out with alternating 
Tight and dark woods in squares, triangles, 
rectangles, and other shapes, according 
to the designer's fancy. 

‘A few sheets of cross-section paper are 
«8 great aid in laying out the pattern. Let 
the large 
squares repre- 
sent square 
inches and fill 
in by shading 
the portions 
that are to be 


direction of the 
grain can also 
be indicated, 


and a 
working 
made. When one gets started, numerous 
patterns suggest themselves. 

For the base on which to glue the pieces, 
select three-ply veneer or a piece of thick, 
heavy pasteboard or wallboard about 3 
in, thick. This should be left alittle larger 

(Continued on page 133) 
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plan 


this 
Beautiful 


“Big Catalog FREE 
is : 


SEND NO MONEY 
2 GENUINE DIAMONDS ji; Each 


PrakeStark > puter taonte 


iLO retail, 
Srearer. ‘lees — pecitialy 
Sal ensight, “Biggest commissions 
aid in advance. We attend 


W. Z. GIBSON, 
Micicteecetloge a 


reece }). 
Johnsen Smith & Ce, Dept. 5¢, Racine, Wis, 
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fon, Daver's oanation. The Davey ree 
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Inlaid Serving Trays 
(Continued from pase 132) 

than the tray is to be and should be 

tacked around the edges to a wide board, 

s0 that it will be held straight until the 

bottom is finished. 

‘When the selected wood has been 
cleaned and dried, it is cut with a miter 
box and fine backsaw into pieces of the 
desired shapes and sizes. ‘The edges are 
smoothed off with fine sandpaper. The 
pieces are then glued to the base, care 
being taken that they fit quite closely, 
with good joints, They must be braced 
from the sides till the glue sets or they 
will creep apart. 

‘Where a line of small pieces are put on 
next to a large piece, it is best to put on 
the small ones first, as far as possible, as it 
is easier to fit the one large piece than the 
many small ones. 

‘When the glue is dry, dress off the sur- 
fi with s sharp plane until smooth. 
Finish with fine sandpaper, and oil or wax 
the aurface. “Wax brings out the grain 
beautifully and gives the wood a very rich 
‘appearance. The edges are then trimmed 
to the correct size, 


Tray Frame and Handles 


‘The framing can be done by any 
picture-frame maker, who usually will 
have molding suitable for this purpose. 
If it is desired to have the whole tray 
handmade, the molding ean be made from 
birch, maple, gum, mahogany, or walnut 
strips 2 in. wide and 34 in. thick. Cut a 
rabbet along one edge to receive the bot- 
tom of the tray and bevel and round the 
Inside edges. Leave outer edges straight. 

‘The handles are cut in the end pieces 
by boring two j-in. holes 24¢ in. apart 
from outside to outside and chiseling out 
the wood between. Put the frame to- 
‘gether and varnish with mahogany or 
walnut varnish stain, finishing with a coat 
of clear hard varnish. ‘Then insert the 
bottom under a piece of glass, fastening it 
in with tacks. 

‘The under side of the whole tray 
should be covered with felt, 


FEATURES FOR MARCH 


How to make— 
A neutrodyne radio receivin 
set. ‘inorder to obtain the best and 
thereat article yet writen oan: 


Chief Ensineer of the 
Haseltine ‘Corporation. for 
So pepwentia ek a mapertat 


and attractive table for playing the 
game and it can be made at relatively 
mall cont 


boring and molding machine. 
"Also there will be. a usual, articles 


in practically every field of interest to 
Rome workers. 


will be the talk of all 
your friends if built 
with Kellogg radio 
equipment. Volume, 
clarity and satisfaction 


built for its specific 
Purpose, 

Every piece of 
metal, insulation, 
etc. that goes into 
the making of the 
completed parts is 
the best that money 
‘can buy, 


‘The popularity of 
Kellogg at the Chi- 
‘cago Radio Show 
proves that the 
demand is for a 
high quality prod 
‘uct in radio as well 
fas in everything 
else. 


Demand Kellogy 
and know you are 
Kalloge setting the best — 
Tennaloriner experimenting with 
tol gy gist01 inferior apparatus 
is expensive 
and discourng- 

fog, 


If your 
dealer can- 
not furnish 
KELLOGG 
write or 
wire us his 

name and 
address. 


& 


Koellogs, 
Varisectpier 
‘With Coll $13.00 


Ketloge 4 Plate 
Eble 
Condonete 
wink, Verner 
‘wars 


‘Built and Quaranteed by 

KELLOGG SWITCHBOARD 

& SUPPLY COMPANY 
CHICAGO, ILL. 


HOME WORKSHOP DEPARTMENT OF POPULAR SCIENCE MONTHLY 


_— Choice 
75c a Week 


No matter what your occupation, one of 
the home study sets listed below will quickly 
Si ys a beter ob at ies. At Yo, 


re 
{omely and durubly bound nha of fall moraces 
feather (encrpe as noted), and stamped ta gohd. 


hey noizing Ros 


estos atten ae $e raed best] 


0.80 
19390, 
480 
2940 
2180 
2180 
2480 


14.80 
Wa $3006 

‘sind Venting, 

oo tres "ae 


ASH page 1 pee 
ee. Was 1480 


Send No Money 


‘Yep, well ladly ship any vet right to your home 
ie rae Pay aly see 
P Bott ends 


1480 


1480 


hi tiene splendid books 
SO ot han rele fc, 
‘whit the Boundaries 


fo 


‘nce Tc xm, 


Pease wed me et of 


ee | 


ae. 


Keeping the Home 
Shipshape 
How to do the odd jobs that save time, MMPS! |) 


connections of a similar sort) the 
should be cut longer than necessary 

extra amount wrapped several 
bout a pencil to form a coil. Then, 
if @ connection should break, there still 
will be enough wire to reconnect without 
‘making another splice or using new wire. 

‘One of the best places for the trans- 
former is on the under side of the first- 
story floor, if the home has a basement, 
Since it does not require attention, it is 
‘out of the way there and when properly 
installed is perfectly safe and foolproof. 


pall rnd 
forthedoorbel anda | 


for a 24-volt motor. 


‘Therubber-covered j 
womens | ° 
transformer shown in 

Fig. 1 go to the light- 

ing line. ‘The bind- 

ing posts on the top 

are for the bell con 


nections, This photo- 
gram shows a 
standard hook-up of 
transformer, bell and 
button. 

‘To conform to the 
requirements oft 
Board of Under- 
writers, the following 


the fuse box when 


he box is of sufficient 


ize for the purpose. 
How a small trans. 


PORCELAIN TUDES 


points must be observed and carried out former, 

in making the installation: the one just. de 
Al joints or splices on theline side must seribed, can be 

be soldered after the wires have been installed in 


TRANSFORMER 


seraped, then wrapped with rubber tape box of i 
and the whole covered with friction tape. _ indieated in Fig. 
‘The transformer must be placed ona 2. The coffee 
siheot of asbestos of approximately three can, which has 
times the area of the base of the trans- a tight cover, is fastened to the wall with 
former and, while not absolutely neces- screws. ‘The inside’ is lined with asbes- 
ssary, the wires leading to the bell should tos and porcelain tubes, or bushings, are 
be rubber-covered. used where the wires pass through the 
‘When making connections (this applies tin, at least for the lighting circuit. 


Pig. 2. ‘Transformer 
fn webevton ined ca 


$50 FOR SHIPSHAPE HOME IDEAS 


jOW do it home shis ‘of your house or apartment and describe 
Hae eae Se gers ere tae 
Sache anes 
sesee steals 

Beapiamigeacnae 
oe 


ep you 
ont ere 


Sdeas or methods. 
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Sroves and. fur- 
nces frequently de- 
velop eracks and 
these sooner or later 

involve costly and troublesome replace- 

ments. This expense often may be 

avoided or indefinitely postponed by 

stopping the progress of the erack and 

repairing the break as soon as they appear. 
The photo- 

graph shows 

part of the in- 

terior of a hot 

air furnace with 

caxtiron air 

ducts resting on 

the firebox. Af 

tor a few years 

of service, the 

ductadeveloped 

Ave eri 'at 

their junction “Tes parceriene 

with the fire hover furnace 

box, with the 

result "that coal-gas escaped into the 

rooms above through the air pipes. J 

‘The progress of the cracks wap arrest 

by drilling a small hole just a trife beyong 

th it uch on ang info 

path, ‘Phese holyAwerdAajred for/f tn 

Rave Poke, npn were oad hold 


Piece eas bettie ion er te 
eee Rafonts rea Mc tho patabes 
hep tetight, 


‘The flrnace has survived two winters’ 
uusage since being repaired and is in good 
shape.—O, S. MARSHALL, Springfield, Vt 


Sku. in the use 
‘of both wood and 
fron planes has to 
be acquired. A great 
many men earning their living with 
woodworking tools cannot clean up a 
cross-grained, brittle piece of wood fn a 
thoroughly workmanlike manner. 
‘Tearing the wood is perhaps the fhogt 
common fault of the home 
‘means that rough places, 
surface, especiall 
remedy this the 


when ground 
back ikon must! 


Ashurp, properly adjusted plane 
set fine, any one should be able, with 
ordinary care, to clean up cross-grained | 
wood. 

‘When planing, pressure should be put | 
upon the front of the plane with the left | 
hand. ‘The right hand is used only for | 
pushing, except at the very end of the 
board, when the pressure is transferred 
to the rear handle so that the wood will 
not be tapered down, If a plane were 
heavy enough, it only would need to be 
pushed, but as they usually are light, 
some pressure is required, and practice 
soon teaches how much this should be. 

If, after taking a few strokes, the plane 
chokes up, it will be because the above 
precautions have not been taken or be- 
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PROTECT YOUR IDEAS 


ANY NEW article, machine, design or improvement thereof, or any new 
combination of parts or improvements in any known article which lncreass its 
ficiency or usefulness, may be patented, if it involves invention, 


If You Have Any New Ideas 
which you feel are useful, practical and novel, take prompt action to protect 
Your Fights. If you have invented any new machine, tr-new combination of 
Geri improwement. or any new design or proces SEND. DRAWING, 
WOBEL OR DESCRIPTION of 1 for information as to procedure to secure 
protection 
Write Today for Blank Form “Record of Invention” 

USE THE COUPON attached, and immediately upon 1 shall send 
you this form to be returned to the with drawing, description or model of your 
Xi: promptly pon resting our ea T shall write you fully ato procure 


‘DEAFTING snd SPECICATION HOM wf CLARENCE A. ORIEN, Raptr Patt Aba, Washing, DC. 


No Charge for Above Information 
im strict confidence, My personal, careful and 
cients reliable and prompt 


book, will 
Send for 


All communications ste he 
ough atten 


devoted exclusively to United Stater and Foreign Patents and 
Witte me freely, franiy and with full confidence; it very probable 
you. Write TODAY. 


CLARENCE A. O'BRIEN 


REGISTERED PATENT ATTORNEY 


MEMBER OF THE BAR OF 
SUPREME COURT OF UNITED STATES, COURT OF APPEALS DISTRICT OF COLUMBIA, 


a Trmeica A Say gna ea Pare 
NAME. 
ADDRESS... 
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‘The Shipshape Home 
(Continued from pose 135) } 


‘cause some imperfection in the mouth of | 
the plane holds the shaving instead of 

it to curl out exsily. By careful 
ion the, cause often may be| 


T'you find slight marks or lines on the | 
work, it will be because the cutting iron 


Hi fll; did not have the corners slightly rounded : ‘ , 
then sharpened. This always should be 
cS i Reecmeetaas Fits Anywhere 


\; lea pal Poe ae ru fren for ich 


fol now require a 100. font oF longer 
serialindniely Improve, upon bythe 
Warren Radio Loop that fits into & coat 
 limereree, elated 
“ty 


racy 
Four compact sizes for 
best knownahe be 


flush tank in 


ATYPE FOR EVERY SET 
rete ere pe tne meee ae 
‘and 10 or 16 cents expense. | | 5, Septic footer on 
‘valve waa of the old type with | | erecanibSiet ar cure ons erat mt 
collars that continually stretched pease at? tes 
| and let'water lk through. Hy making | | | ted siin nee | 
only $4001, The bale | sry wie I 10, Dep 0, Ar Pak Je 
‘eaay monthly payments. | be 

‘You aut he fans Stud : 3 a 

iH i > 
| ia 


Sent F FOR. 


wmeweumees | YA To the Man With an Idea 


ve Sear 


of Advance Watch Styles 
er iUaaee a oe Tro siete repsice to 2, oah tank 


gare sagt ratistss 
Eiretibae eed Wah | oye ghee brass guide shown, I was able 


tosubstitute a rubber ball of the standard 


type. 
| “Another difficulty was that the float 
| would not always act certainly, the 
| plumber’s diagnosis being that the valve 


| parts were so worn out as to be useless. ena GEN 


| The difficulty really was that the valve ole 
lever jammed against the socket of the cOgen Bulldings 
perme veng float lever when the float had reached 


Fa claaoclaa a certain point while rising. ‘This was | 


remedied quickly with a round file, so 
| that there was ample play between the 

two levers. ‘The parts were not worn out 
| a all and the flush is now good for a life- 


TORS 2222 
Sogetber vad 
PEELE IE ST Racist | the doseed trap of a a 


bathtub. Pull out one end 
until it looks like a 
a loop in the 


HOME WORKSHOP DEPARTMENT OF POPULAR SCIENCE MONTHLY 137 


Old Fountain Pen Barrel 
Supports Spider-Web Coil 
A NEAT, serviceable, welhinsulated 
support for a epider-web coil ean be 
made from a discarded fountain pen. The 
pen and cap parts A and D are disearded. 
‘The penholder B is cut off as shown at 
ine B-E. 
‘The detail F shows how the 5/16-in. 


‘be modified to suit the 
‘The type of 
ed by the author -aupporting 
Reinarts inductance.—FRank W. HARTH. 


Plumb-Bob Level Aids in 
Grading and Ditching 
FOR Lavine out ditches, terraces, fence | 
rows, and the like, 
short distances, the lev 
very well and cai be a 


‘A. plumb-bob | 
hangs from the | 
juncture of the | 
legs, as indicated | 
and the cord | 
ings opposite | 
seale marked | 
for a few inches | 
on both sides of | 
the center of the | 
ross arm, ‘These graduation marks en- 
able one to give a ditch, terrace, or row a 
certain amount of fall by moving one of 
the instrument legs to higher or lower 
ground until the cord hangs direetly in 
front of the desired mark. 

‘When it is necessary to measure short 
distances or lay off fence rows, the bob 
should be removed. Then hold the level 
in both hands and swing it so as to de- 
scribe a series of semicircles, as in stepping 
off a line with dividers, but be earefal, of 
course, to go straight. ‘Only approximate 
results can be obtained this way, but they 
are accurate enough for ordinary farm 

purposea.—B. KexNEpy, MeCool, Miss. 


How the level 
made. and ed 


TRADE-MARKS| 


PATENT COPYRIGHTS 
OUR OFFER: esiision 585 
HAVE YOU AN IDEA? 

YOUR FIRST STEP tctore disclosing an in- 


vention the inventor should write for om Bleak form 
“a ‘is id be 

Record of Invention” tignedandwit. 
nessed and returned to us together with model or sketch and 
description of the invention for examinati and instruc- 
tions. No charge for the above information. 


Our Three Books Mailed 
Free to Inventors 


ins full instructions regarding U. S. 

Our Methods, Terms, and 100 
Mechanical Movements illustrated and 
described, Articles on Assignment or 
ALEOF PATENTS, ictice and 
Procedure, and Law Points for inventors. 


Our Trade Mark Book 


Shows the value and necessity of Trade- 
Mark Protection and gives informati 
regarding Trade-Marks and unfair com- 
petition in trade, 


Our Foreign Book 


We haye Direct Agencies in all Foreign 
Countries. We secure Foreign Patents 
in shortest time and lowest cost. 


‘classes of inv 
‘2 number of patent lawyers and expert drs 
elected for their special knowledge and ability in certain lines of invention, 


RADIO AND ELECTRICAL CASES A SPECIALTY 
All communications and data submitted strictly confidential. 


THE VALUE OF YOUR PATENT 


Will depend upon the skill and care with which your case is handled. We spare 
‘cither tinte nor pains to secure the broadest possible patents, - We shall be happy 
bby letter, and they are 


Tice plase wil reve 
mpe reply. We havea personal 
Canale and tnyentorn ean rely 
hemos thro 


ferest in the succe 
receiving the highest grade 


work an 


nd will furnish to anyone, upon request, liste of clients 

‘we have secured patents 

Highest References—Prompt Attention—Reasonable Terms 
jamnznnnnnanm==-WRITE TODAY- 


VICTOR J. EVANS & CO. 


Patent Attorneys 


Sate, Tmo 


(Chicago Ofces, 1114 Tacoma Bide Francioco Ofices, Hobart Bid 


Main Offices: 760 Ninth Street, Washington, D.C, 


anaemia 


Gentlemen: Please send me FREE OF CHARGE your books as described above. 


Address 
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Teal Taber 


"TP ROUSHOU Te se 
fn the {eal cube for use nal 
‘Receiving Sets 


Learn in Spare Time to be a 
CIVIL ENGINEE 


| 
Ay 


Great Book Shipped FREE 
Week is. 'rtepFt 


mag been "a 


te Cone a Fear FREE wile the eo 


SERB No MONEY—JUST THE COUPON 


CAN YOU 


think of» sim, practical idea 
nt sil love athe aes re 
jective tave os fle fr nest es 
SGP Ima mean fortune tor yeu. 


Double Wall Soldering Furnace 


Heats Coppers Quickly 


YR some time I have been using a 
soldering furnace made from odds and 


dent gad’ tl 
ivetef to it are turned under the base, 


th 
Na, 


‘The space between the outer casing and 
the inner lining is filled with sand, ela 
oF asbestos. 

‘The burner is made up of }-in, pipe, 
‘lls, and caps. ‘The 9-in. length of pipe, 
which extends into the furnace, has fifteen 
Yin. holes drilled into it. These holes are 
grouped near the tee, so that at lenst 414 
{n, of the pipe toward the capped end will 
serve asa chamber for retaining air, An 
air port for a gas light is connected as 
shown, and is a push fit in a Yin, 
nipple. Use three 5f-in. bolts 4 in. 
Jong through the hood 
which to rest the solderi 
A. Baown, Washington, 


Old Auto Clock Converted into 
Desk Ornament 


HE dashboard clock from an olagis- 
‘mantled auto, or A 


‘shown, care being 
bark intaet. A hole is, 


Trebittosatthe 
clock. Ifanalarm 
clock is used, a 
somevhat small 
er hoe is bored 
Geeper into. the 
srood to make 8 
ous for key 
¢ itty larger than the lock to act a8 
cut si jan the blocl 
bane All but the barkccowered sido of 
the wood should be carefully smoothed, 
eraped, sandpapered, and. varnished 
Fran W. Hants, Bayside, N-¥- 


Mounted on 
rortic base 
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Saving Money in Building 
| (Continued from poge 81) 

| @ balustrade is set in place after it is | 
| constructed, surplus should be allowed 
for fitting. 

"Another useful idea is the method 
shown in Fig. 2 of reversing plowed 
window jambs of the double-hung type 
for use in casement or French windows. 
This idea can be used for windows open- 
ing either in, ax shown, or out, and is 
mitch cheaper ‘than the usual form of | 
construction 

‘One other useful “kink” is shown in 
Fig. 2. [have often found it necessary 
‘to make splices or mitered joints, and this 
can be done quickly and accurately by 
nailing, the two pieces to be joined to- 
ether temporarily and” making @ cut 
at random through both of them. ‘This 
will always give « perfect fit. 


Simple Wire Guards Prevent 
Wringer from Jamming 
TIGHT. pieces of clothing and 


often stuck to the wet rollegs of 
wringer ongeur lect 

They, i dau | 

ine japhmed findpthbwxGmetimes 


prdkbuttons, as well 
mychAinnecessary’ strain on 


reome this diffieulty, I attached | 
frands of No. 18 copper wire with | 


screws as shown to guard the upper and 
lower rolls. After they were in place, 1 | 
started the wringer and screwed the | 
upper roller down tight. The wires cut 
{nto the soft rubber about 1/82 in., enough | 
to hold them in place, 

‘The device has worked well not only 
on our own wringer but on several others 
to which T have applied it.The wires do 
no damage to the clothing and the buttons 
will not eatch if they are turned in as ie 
always required in using a power wringer 
“WALTER T. Mankowsx, Camden, NJ. 


Combination Ink-Pencil Eraser 
Removes Rust from Knife 


HAVING # god penknite, the ba 
which were bgcoming tro 
non-use and i t 
i inary Adb Ngo. in 

§ ck ge 


rfl part of 
K. M. 


PATENTS 


Seventy-six Years 
of Practice 


HE firm of Munn & Company filed its 

first application for a patent in 1846, and for 
seventy-six years has endeavored to keep pace 
with the inventive genius of the United States. 
Anexperience of many years is at your disposal. 
If you have an invention which you wish to 
patent, send your sketches or model together 
with a description of your device, explaining 
its operation, and you will receive prompt, 
courteous attention. 


Write for our Handbook on 
PATENTS 


A foll and complete booklet on Patents, Designs, Trade- 
Marks, Foreign Patents, Copyrights, Labels and Patent 
‘Office Practice with an explanation about our methods, 
terms, etc. 

All communications strictly confidential 


Keepin touch with the inventions of the world by reading 


SCIENTIFIC AMERICAN 
The MONTHLY MAGAZINE with a special appeal 
toevery man of inventive genius. Recent rulings of the 
Patent Office, descriptions of the latest patented inven- 
tions, legislation and court decisions affecting patents, 
are noted in this authoritative publication. 


MUNN & COMPANY 
Patent Attorneys 
683 Woolworth Building, New York City 
‘Scientific American Bldg. Room 3, 625 F Street, Washington, D. C. 
801-D, Tower Building, Chicago, Il. 
(602 Hobart Bidg., San Francisco, Cal. 


NVENTORS youn tras 
Send for our Guide Book, HOW TO GET A PATENT, 


and Evidence of Invention Blank, sent Free on request. Tells 
our terms, methods, etc. Send model or sketch and description of 


your invention and’ we will give paiacece sari aeo 
our opinion as to its patentable { x4. 
nature. i 


RANDOLPH & CO. !°"" 
Dept. 130, Washington, D.C. 
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to SUCCESS! 


IFE'S race is to the 
‘STRONG. Th 
fittest surviv 

‘he, weakling 
‘our Success i 


in society, in all the re- 
lations of life, depends 


fawing at your 
Era robbing you of the 
very essence of mucoess, 
You area beaten man. 


You Can WIN 
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Edison, the Man 
(Continued from page 32) 
table, roll his coat about them for a pillow 
and lie down to sleep for an hour or two. 

“A soft bed spoils a man,” he had = 
habit of saying at such times. 

‘He might have gone home to sleep, for 
he lived only a short distance from the 
laboratory, but it was characteristic of 
hhim, of his thoughtfulness and considera- 
tion for others, that he preferred to snatch 
a short nap with his assistants, 

Besides his enthusiasm, his energy, his 
inventive genius, Edison's chief character~ 
istic, I would say, always has been his 
‘sense of humor. No work ever was too 
serious for him to see the funny side of it 
—if a funny side happened to develop. 

In the spring and summer of 1879, I re- 
member, the bulbs we were using in the 
Iamp experiments were being made by 
Ludwig Boehm, sn expert glass-blower 
from Bonn, Germany. Edison had dis- 
covered that the lamp filaments were more 
durable and the light more brilliant when 
the filaments were inclosed in a high 
vacuum. Boehm was experimenting to 
find the best method of obtaining a com- 
plete vacuum and then sealing the bulb to 
retain it, One day some one suggested to 
Boehm in the hearing of Mr. Edison that 
the bulbs be taken up in a balloon to a 
height above the atmosphere where no 
air could reach them. 


A “Brilliant Idea" Wasted 


“That's a good idea,” said Mr, Edison 
with a merry twinkle in his eye. “I think 
‘wo ought to get a patent on that.” 

“And how,” the practical Bochm de- 
manded, “are you to seal the bulbs with- 
‘out any air to use in the blowpipe?” 

“There you are,” exclaimed Edison in 
felgned chagrin. “A man can’t advance a 
brilliant idea without somebody trying to 
‘show him some reason why it can't be 
done, ‘There's not much chance for an 
inventor nowadays.” 

‘When I heard that Edison was bringing 
cold Jep Bisbee from Michigan to fiddle for 
the phonograph, I was not at all aston- 
ished, for Edison always has been most 
loyal to his friends. ‘Thus, J. V. Mac- 
Kenzie, the old Scotchman who had first 
taught Edison telegraphy, used to stay at 
Menlo Park for months at a time and had 
afreerun of thelaboratory. He was good 
iatured, happy-go-lucky—anything but 
the typical thrifty Scotchman. He used 
to stroll about the laboratory or sit beside 
the stove telling excruciatingly funny 
stories in Scotch, German, and Irish 
dialects. 

‘One day when Mr. Edison was carbon- 
izing various substances to serve as a basis 
his eyes happened to 
heavy, red beard. 

“There's something we haven't tried 
ryet!"” he eried, and as he spoke he plucked 
a wiap from the whiskers. 

“The Edison-MacKenzic" lamp, as Mr. 
Edison styled the bulb in which the old 
Scotehman's hair served as a filament, 
burned with a peculiar reddish glow. 

“And what would you expect, boys,” 
Mr. Edison asked us, pointing to the color 
of the light, “when we've used such fiery 


‘(Continued om pase 141) 
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Edison, the Man 
(Continued from page 140) 
whiskers as those? 

That Edison, famous for his industry 
and energy, should have possessed real 
affection for so carefree 4 man as the old 
‘Scotchman is not remarkable. To Mac- 

‘4 tremendous 
debt, to 
electricity came from the tutelage which 
the Scotchman had given him in teleg- 
raphy. 

‘Nor was it merely to personal friends 
that Mr. Edison displayed loyalty and 
kindness. ‘To his employees he always 
was the most considerate of men. After 
Thad been at Menlo Park for about a year 
Iwas attacked by malaria. We were busy 
at the time, and I made no mention of be- 
ing il, but tried to fight off the illness 
while T worked. One day, though, Mr. 
Edison called me aside, 

is," he said, “I've noticed you 
well of late. think 
you ought to go to Asbury Park and stay 
three or four weeks. ‘That ought to fix you 


the ex- 
enses of my vacation at the seashore, 


he fave me the money to pa; 


The Incentor as an Organist 


‘The youngest of us was no more lively 
than Mr, Edison in his moments of re- 
Inxation. He enjoyed nothing better than 
good rousing song. Few people prob- 
ably know it, but in those days at Menlo 
Park, Mr. Edison was more than a fair 
performer on the organ. After our mnid- 
night Iunch at the laboratory he would 
stroll to the organ at the end of the long 


lar songs of the day to 
t. Boohm, the glass 


his accompanime 
blower, sometimes could be coaxed to 
play the zither and sing quaint German 
songs. One of the laboratory boys was an 


excellent mimic, He had an imitation of 
the original Edison phonograph, with the 
tinfoil records, which never failed to elicit 
peals of laughter from Mr. Edison. 
Sometimes Hussy, postmaster of Menlo 
Park, or Davia, the innkeeper, would join 
tus at these midnight revels. " One night 
Hussy, who sometimes might © 
1 wee bit, began to tell his life 
followed incident, but the nar- 
owed no signs of weariness nor of 
reaching the end of his story. Mr. Edi- 
son, who was somewhat deaf even then, 
sat by, apparently paying no attention to 
the speaker. Suddenly, though, he took 
‘out a piece of paper, scratched some 
figures on it, and then looking up, said: 
“Hussy, how long are you going to keep 
‘on working? Up to now I've figured that 
you've been working more than 150 years! 
Isn't it about time you took a vacation 
"This was said in an even tone, appar- 
ently with perfect good humor, yet we 
‘who knew him best saw that Mr. Edison 
was vexed by the old postmaster's | 
lengthy autobiography. For he always 
resented being imposed upon or having his 
credulity taxed even in small things. 
‘Mr. Edison's self-confidence was su- 
(Continued on page 142) 
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Edison, the Man 

(Continued from poge 14. 
perb. ‘The present generation, accus- 
tomed all its life to obtaining light by the 
‘simple act of pressing a button, probably 
will have difficulty in imagining the ridi- 
cule and criticism that met Edison's 
efforts to develop the ancestor of the 
electric lamps that light our homes. It is 
even more difficult to believe that some of 
the foremost scientists of the time went 50 
far as to call Edison, in effect, an ignorant 
and deluded man. But criticism, no 
matter how bitter, bothered him not at 
‘all. “He was certain that eventually he 
would solve the problem of producing the 
incandescent light, and his faith in him- 
‘self made him impervious to the attacks 
of his critics. 

‘Typical of the criticism of Edison by the 
scientists of those days was that of 
‘Sylvanus P. Thomson, a great English 
electrician, who spoke of Edison's “airy 
ignorance,” and made the positive state- 
ment that any system of lighting de- 
pendent upon ineandescence would fail. 
Not only that, but he proved it to the 
satisfaction of many! 


Unmoved by Critics’ Attacks 


W. H. Preece, electrician to the British 
Post Office Department, one of the great 
fest English electricians, and pioneer in 
wireless telegraphy, pledged his reputa- 
tion to the assertion that Edison's idea 
‘was a “mere chimera” and was doomed 
to ignominious failure. Mr. Edison likes 
to remember that Preece later became 


‘man like Edison, who was 
‘not even a mathematician,” should pre- 
ssume to set himself to the solution of prob- 
Jems that had bafled learned scientist, 

None of these attacks, however, ever 
brought from Edison a reply or a counter- 
charge. Reporters from the New York, 
Philadelphia, and Boston newspapers 
were besieging the Menlo Park laboratory 
constantly, laying the latest charges of 
his critics before Mr. Edison and see 
to arouse him into making a sensational 
statement in reply. Usually he warded 
off the questions of his visitors 
ally. Sometimes he becam 
patient. One day he said: 

“I'm not working at the electric light 
for the sake of making a public exhibition 
of it, nor for the sake of announcing each 
step I take. am working for a company, 
the Edison Electric Mluminating Com- 
pany, and my only busines is to supply 
that ‘company with a perfect aystem of 
electric lighting.” 

He knew he would be successful, and he 
new as well that his success would be the 
most formidable answer to his erties. 

‘Not that he was entirely careless of 
criticism. On the contrary, he was eager 
to read every line printed about him and 
his work. Tt supplied him, I believe, with 
‘spur, driving him on to increased efforts. 
‘Whenever any of us would come across 2 
particularly savage attack, Mr. Edison 
‘would read it; then he would smile and 
say, “Never mind, boys. ‘They'll not only 
be reading by incandescent lamps soon, 
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Edison, the Man 
(Continued from poge 142) 


‘but they'll be running their elevators and 
sewing machines, and cooking their meals 
by electricity, too!” 

T never saw Mr. Edison diseouraged— 
not even in the days when, after experi- 
menting with platinum lamps, he gave 
them up and sought again to develop a 
carbon filament. At that time people 
‘were fond of comparing the incandescent 
lamp with the Keeley motor. Mr. Samuel 
Insull, now head of the power industries 
of the Middle West, who once was Edi- 
son's secretary, however, tells of one time 
when the inventor became pessimistic. 

“Sammy,” Mr. Insull says Edison 
‘asked him one day, “do you think you 
ean earn a living again as a stenographer? 
Because, if you do, I think I can earn my 
living as a telegraph operator. That will 
make us certain of hav 
eat anyway. 

‘That was in 1883 when Edison had 
started a lamp factory and the whole 
future of the Edison light 
pended on its success. And 
‘matter of financing a giant project, not of 
developing an invention, that had brought 
doubt of success to Edison's mind. Lack- 
ing sufficient capital, Edison nevertheless 
had plunged into the business of manu- 
facture, because he alone possessed sufli- 
cient faith in the future of electric lighting 
to do #0. ‘Though it was costing him 
between one dollar and one dollar and 
fifty cents to manufacture each lamp, 
had taken # contract to sell lamps at 4 
cents upiece! 


telegrapher in order to live! 
Edison's Critics Silenced 


He and Insull, though, attacked their 
apparently hopelew task with courage 
and determination. ‘They pored ove 
‘accounts and managed to meet the payroll 
somehow until Edison had placed his 
factory on a sound econor 


Problems equally difficult confronted 


Edison while erecting the first permanent 
commercial contral electric-light station 

he world in Pearl Street, New York 
City. Here again his indomitable perse- 
Veranee overcame apparently insurmount- 
fable obstacles. Mr. John W. Lieb, now 
vice president of the New York Edison 
Company, was the first electrician of the 
Pearl Street station and participated in 
those stirring events, 

While Edison was establishing these 
stations, there were times when all of us 
at the laboratory worked 36 or 48 hours 
at a stretch—sometimes longer. For the 
revolutionary undertaking necessitated 
the development of many inventions. 
The electric transmission line of those 
days was a single circuit, supplying cur- 
rent to are lamps connected in series, 
which meant that when one lamp got out 
of order every lamp in the circuit went 
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Edison, the Man 


(Continued from page 143) 

Edison never was too busy to see any one 
‘who sought him out in his isolated New 
Jersey retreat to discuss an invention or 
‘some other ambitious undertaking. His 
own experience had taught him the value 
of encouragement to a pioneer. His own 
progressiveness caused him to be eager to 
foster progress in any direction. His kind- 
lines made him always wing ¢9 help 
others. 

Early in 1879 Lieut. G. W. DeLong, of 
the United States Navy, who was making 
preparations for a voyage of arctic ex- 
ploration, came several times to Menlo 
Park, Edison beeame so much interested 
in his plans that be designed a small dy- 
namo, some incandescent lamps and an 
are lamp for his ship, the Jeanette, which 
was being refitted for the expedition by 
James Gordon Bennett. Since the ship 
hhad no steam engine that could be used 
for the purpose, Mr. Edison designed the 
little dynamo to be operated by man 
power—in shifts of two men. 

“The boys ought to keep warm up in 
the arctic, turning that, 
Lieutenant DeLong when he showed him 
‘the dynamo. 


A Visit from Sarah Bernhardt 


All of us who worked in the laboratory 
wrote our names on the paper insulation 
that was wound on the armature. And 
somewhere beneath the arctic seas our 
‘names have lain for almost half a century, 
for the Jeanette never returned. 

Distinguished visitors almost without 
number found their way to the Edison 
Inboratory even in those early days, for, 
although scientists were skeptical about 
the success of the incandescent lamp, Mr. 
Edison had won fame with other inv 
tions, principally—so far as the public 
‘waa concerned—the phonograph. 

‘Sarah Bernhardt was one of the visitors 
of 1880, We were accustomed to seeing 
Mr. Edison reserved, shy, even, in the 
presence of strangers. There was little 
shyness in his manner, though, as he ex- 
plained the workings of the phonograph 
that day, a fact which requires no explain- 
ing to anyone who ever has seen the 
Divine Sarah swaying vast audiences in 
the theater. And that day, for the first 
time, the voice of an internationally 
famous artist was recorded on the talking 
machine. 

Madame Bernhardt was transported 
with amazement when she heard her own 
incomparable voice and accents repro- 
‘duced by the record. 

“Creat grand! C'eat grand!” she ex- 
aimed again and again in frantic enthu- 

T cannot believe that Thomas Edison 
ever received more rapturous praise for 


| day. Moreover, I am quite sure that no 
words he ever beard pleased him more. 
Since then the world has worn a path to 
his door, but never in its journeys to the 
doors of the great has the world numbered 
among its pathfinders any one more gra- 
cious or more charming than Bernhardt 
‘was that day 


‘any of his achievements than the great | 
French actress bestowed upon him that | 
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Senses and Common Sense 
(Continued from page 38) 


Ninety-nine men in a hundred, feeling a 
piece of eloth, and receiving just as many 
touch impressions from its temperature, 
texture, roughness or smoothness, would 
pay no attention to them, just as they 
probably would fail to observe whether 
the dials of their watches contained 
Arabie or Roman numerals. And those 
99 men would remain in the crowded 
ranks of poorly paid routine workers, 
while the hundredth man became a textile 
‘expert at a high salary. 
Th 
the thickness of metal pieces almost as 
accurately as with a micrometer by feeling 
them. Others achieve the same degree of 
Especially 
gifted men? Not at all. Merely men who 
have learned the habits of attention and of 
interpreting their sensations correctly. At 


| the beginning their jobs depended on this 


Ity, and in time the habit of attention, 
instead’ of being irksome, became com- 
paratively easy. 

If you drive an automobile or ride 
in one frequently, you probably have 
learned to judge speed and distance. Cer- 
tainly you can distinguish between a 
‘speed of 25 miles an hour and 30 miles an 
hour without consulting the speedometer. 
A few years ago you could not do this. 
‘The faculty has come to you because you 
have trained your sense of sight uncon- 
saciously while motoring. 


Senses Improve with Use 


‘This illustrates vividly an important 
consideration—that the senses improve 
with use. Moreover, the consciousness 
of pomessing senses that are trained and 
‘80 can be depended on to transmit aceur- 

tely to the brain the impressions they re- 
ceive, brings the self-confidence that is 
certain to lead on to greater achievements, 
‘Through the senses we obtain knowledge, 
and knowledge is power. 

‘The carpenter reaches into his chest 
and without looking draws out the tool he 
wishes to use, Training of his sense of 
touch has taught him to differentiate un- 
erringly between the feel of the handle of 
8 chisel or some other 

‘Toa layman the ledg 
enterprise seems merely an unfathomable 
jumble of figures. To an accountant’ 
‘trained eye, though, it tells a vivid story 
‘of the state of the concern's business 
health. 

T might multiply examples of the sort 
without number—ordinary persons who 
excel their fellows by no natural equip- 
ment of talent, but who have acquired a 
high degree of useful skill simply through 
practice and the use of their senses. 
‘Typists, linotype operators, printers, 
musicians, draftsmen, artists, lawyers, 
surgeons, dentists, writers, workers in 
many fields of science—all these win suc- 
‘cess in the degree to which they develop 
‘one or more of the senses. 

‘Touch, eyesight, and hearing probably 
are the senses most generally employed in 
the more familiar forms of human en- 
deavor. But even the sense of smell, 50 
little developed in the ordinary man and 
regarded by him as extremely unimpor- 

tinued on page 146) 
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Senses and Common Sense 


(Continued from pose 145) 

tant so far as practical life is concerned, is 
used by many persons with such nice 
powers of discrimination that they not | 
aly make a good living, but often repre 
sent a vital link in the affairs of important 
{ndustries. Tea tasters and testers of 
tobacco, foods, perfume, and beverages 
are only a few of those who utilize their 
trained sense of smell for their own benefit 
‘and the benefit of mankind. 

But, you may say, how does all this 
apply to me? T have no wish to be a tea 
taster; it is not necessary for me to be | 
fable to estimate the thickness of materials 
by my sense of touch. Thave a job, My 
work is all eut out for me. 
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Astronomy from the Cellar 
: (Continued from page 41) 


give us no clear perception of the im- 
mense distances of the universe. Even 
to say that the sun is 93,000,000 miles 
‘away from us cannot convey a definite 
impression to the inhabitants of « planet 
only about 8000 miles in diameter, to 
whom an airplane journey of 3000 miles 
in a little more than a day seems almost 
incredible. 

“How can we comprehend, then, that 
some of the stars of the Milky Way are 
more than one hundred thousand trillion 
miles away from us? Write this number 
‘on a piece of paper—100,000 followed by 
12 ciphers—then try to picture the dis- 
tance in terms of ny earthly measure- 
ment, such as the breudth of the Atlantic 
Ocean. Of course, this gives you no com- 
prehensible picture, but don't let that dis- 
courage you. Astronomers have been 
trying unsuccessfully for centuries to 
comprehend the awful distances of space. 
Even using the light year—an astronomi- 
eal unit equivalent to about six million 
million miles—they are unable to picture 
understandably the sublime abyases of the 
worlds beyond. 

‘Astronomy has been my hobby for 
many years. I have pursued it unceas- 
ingly and with ever-increasing enthusi- 
asm, ‘There was a time when I believed 
there was no room in my life for anything 
but my work. I had taught myself to 


work constantly, every hour of the day. 


though industry may be, a man must 
ome other interest beyond his work. 


The Telescope Opened His Eyes 


“I took up yachting, and for several 
seasons it served its purpose of taking 
my mind from my business eares. Then, 
returning from a business trip to Europe 
fone summer, I was unpleasantly shocked 
to find that my eyes no longer were able 
to pick up distant objects at sea as they 
formerly had been. Astronomers and 
others frequently had described to me the 
wonders of the heavens, and I decided 
then that if ever I was to see those won- 
ders it was time to start. So when I 
Innded in New York I bought a telescope. 

‘That instrument opened my eyes to 
the marvelous sights the heavens offered, 
and before I knew it I was unescapably 
‘bound to the fascinating study of astron- 
omy. However, there were certain incon- 
veniences connected with astronomical 
observation as I was conducting it. In 
the warm weather mosquitoes made it a 
somewhat heroic undertaking. In the fall 

ind winter the cold winds ehilled me to 
the bones. For self protection I built my 
underground observatory. 

‘In designing my observatory I was 
helped rather than hampered by my lack 
of technical knowledge of approved 
methods, I produced an observatory 
that suited my purpose, even though ex- 
perts told me my methods were wrong. 
‘The observation chamber and the tunnel 
connecting it with my home were the first 
units completed. ‘The tunnel carries 
water and heating pipes and electric wires 

(Continued on pose 148) 
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HAWAIIAN GUITAR Home Protection 
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Astronomy from the Cellar 
(Continued from page 147) 
to the observatory, and also provides a 
protected passageway. 
“"Thave added to the observatory from 
time to time, until now Ihave a complete 
| underground bungalow. ‘The general lay- 
out and the size of the chambers, by the 
way, bear quite a striking similarity to the 
| tomb of Tut-Ankh-Amen, 
| “Of course, having become tremen- 
| dously interested in astronomy myself, 1 
| would like every one else to share my in- 
| terest. It is most gratifying to me to 
know that 18 young men in Springfield 
have built their own telescopes, which 
they earry up the mountains to pursue 
astronomical observation. 

“It people only’ knew the thrill and 
| stimulation of a telescopic journey into 
| other worlds, Tam sure that when building 

their homes they would open a window to 
| the sky before opening one to the street. 
‘Why have a window through which you 
only a dog fight or a few persons 
ng the street when you might 
‘that will show you the vast 
dlepths of space and the stars and planeta 
that lie there? ‘There is no xpecial back- 
ground of education needed to undertake 
‘an intelligent study of astronomy in a 
human way; merely a capacity to appre- 
ciate and to make comparisons between 
‘things of tremendous magnitude and 
thing that matter litle, 

“T'was talking of astronomy to a young 
man whom T met on a train recendly, 
tried to make clear to him its wonderful 
interest and its thrilling possibilities, even. 
foralayman, He listened tome, thensaid: 


Schoolbook Astronomy Fooled Him 


“ “Well if that's astronomy, they fooled 

ime badly when I was studying it in school! 

My book on astronomy had a lot of funny 

| diagrams, and haay pictures of nar with 

| tong names and some problems in spheri- 
cal trigonometry. I hated it!" 

“Many schools approach the teaching 
of astronomy from the wrong direction. 
Looking at a picture of a star bears 
about the same relation to seeing the star 
itself through a telescope as looking at a 
friend's picture bears to having the friend 
beside you, talking to you. See here.’ 

Mr. Harkness turned an electric switch 
‘and immediately on the four walls of his 
study appeared four life-size pictures—a 
young woman, alittle girl, an elderly man, 
fand President Coolidge ‘and his family. 
‘Mr, Hartness smiled and pointed to an 
‘odd instrument that stood beside his desk. 

‘A projector,” he explained. “I find 
that by projecting the pictures of my 
family and friends in life size on the walls, 
they are brought nearer to me than if I 
merely had their photographs framed and 
hung there. That illustrates in a way 
what I mean by the difference between 
seeing a star and seeing a picture of one. 
| "One of the valuable lessons we can 

take from astronomy is the necessity of 
staying on the job. Our earth and all 
| the greater and lesser bodies beyond have 

been traveling unceasingly and unfail- 
ingly through the same orbits for millions 
and millions of years. They never falter 
in their course—an example that all of us, 
well might follow!” 


‘ 
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Recent Publications 


A résumé, of new books on 
ince and invention 


Constructire Conscious Control of the 
Individual, by F. Matthius Alexander. 
‘A companion volume to the author's 
earlier work, “Man's Supreme Inheri- 
tance,” offering a constructive plan of 
life and education suited to the peycho- 
physical development of man in his pres- 
ent environment of civilization, E. P. 
Dutton & Co. 


The A BC of Atoms, by Bertrand 
Russell, F.RS. A popular explanation of 
the new theory of the composition of 
matter, including @ discussion of rela- 
tivity, ‘the wave theory of light, radio- 
activity and X-rays, EP, Dutton & Co. 
Everyday Mysteriea—Secrets of Science 
in the Home, by Charles Greeley Abbot, 
DiSe., Assistant Secretary of the Smith- 
‘sonian Institution, A popular exposition 
of the scientific ‘romance in everyday 
things—household appliances and the 
familiar phenomena of nature. —Tllus- 
trated. The Muemillan Company. 


Fundamentals of Radio, by James L. 
‘Thomas, formerly instructor in radio, 
U.S. Army. A review of the elementary 
principles of radio, and a non-technical 
explanation of the common radio circuits, 
Mustrated, D. Van Nostrand Company. 

Masters of Science and Invention, by 
Floyd L. Darrow. Brief biographies of 
lending scientists from Galileo to Ein- 
stein, Mlustrated. Harcourt, Brace & C6, 

Great Inventions and How They Were 
Invented, by Charles R. Gibson, F.R.S.E. 
Mlustrated. J. B. Lippincott Company. 

Civitization and the Microbe, by Arthur 
I, Kendall, dean of the Northwestern 
University ‘Medical School, Illustrated, 
Houghton Mifflin Co. 

Eeaaye of a Biologia 
Alfred A. Knopf. 

Substance and Punetion, and Einstein's 
Theory of Relativity, by Ernst Casairer. 
‘Translated by William Curtis Swabey 
and Marie Collins Swabey, The Open 
Court Publishing Company. 

Elementary Zoology, by Oswald H. Lat- 

M.A. Illustrated. E. P. Dutton & Co. 
Consereatism, Radicalism and Scientific 
‘Method, an essay in social attitudes, by 


by Julian Husley. 


te 


‘A. B. Wolfe, professor of Economics and | 


Sociology, University of Ohio. The 
Maemilian Company. 

A Textbook of Physics (eighth edition 
and General Physica (second edition), by 
W. Watson, revised by Herbert Moss, of 
the Imperial College of Science and Tech- 
nology, London. Illustrated. Longmans, 
Green & Co. 

Furnace Heating, by William G. Snow 
revised and enlarged. U. P. C. Book Co, 

Ameriea in Spitsbergen, by Nathan 
Hale Dole. Marshall Jones Compan; 

Reactionism, The Science of You, by 
John D. Boyle. G. P. Putnam's Sons. 


| Columbia! 


Dry Batteries 


—they last longer 


Bin 


Packed with energy 


Eas fiery sparks start things moving 
and keep them going wherever Columbias are 
hitched. Lasting strength for heavy drains. Quick 
pick-up of fresh energy between uses in inter- 
mittent service. Easy to buy anywhere, Sell so 
| fast that dealers are sure to have fresh stock. 


Hot Shots contain 4, 5 or 6 Columbia Dry Cells 
in series in a neat, water-tight, weather-proof 
metal case. 

Columbia Dry Batteries are sold by electrical, 
hardware and auto accessory shops, marine supply 
| dealers, implement dealers, garages, general stores. 
Insist upon Columbia—Fahnestock Spring Clip 
Binding Posts on Columbia Ignitor at no extra cost. 


NATIONAL CARBON COMPANY, INC. 
New York San Francisco 
CANADIAN MATIONAL CARBON CO.. Limited 
Factory and Offices: Toronto, Ontario 


for 


—Motor boat ignition —Running toys 

Telephone and telegraph 

—Lighting tents and out- 
buildings 

—Firing blasts 

—Heat regulators 

—Blectrie clocks 

—Radio A 
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ReduceTubes by Half 


With Erla Synchronizing Transformers 


I 
2 
3 


Vacunm Tubes 
inERLA Duo 


Reflex Circuits 


3 
5 


Nation Wide Loud Speaker 
Reception With Only Three Tubes 


Greater range and volume with fewer tubes than 
‘ever before are attained through Erla Duo-Reflex 


circuits, using Erla synchronizing radio and 


audio 


flexed 
ition of curr 


triple functic 


by means of Erk 


transformers. 


In Erla circuits, tubes do triple, dey. 
neous amplifiers of received radio 


as simulta- 
requency, re- 


lio frequency, and reflexed audio fre- 
quency currents. 


th accurate superieapos- 
ents Kentical in phase andl Requency, 

ia synchronizing transformers, this 
depen meet hie pelo 


tremendously magnified amplication without 


distortion. 


Even one tube provides ecoalet loud speaker 


reception oyer & wide Tan Blanket 
Slo tone ordinarly covered by Toon wile thre 
tubes bring in stations on the loud speaker from 
const to cout 


Os notable improvements, contributing vitally 


of rept 


‘Reflex circuits, are the 


eriority of 
pte de pote red oi pon pee pnle 
condensers, Combinin, 

for reflex work with fund 
are Eodiapenanets to complete stability and purity 
fection, 


advanced characteristics 
juplicated uniformity.they 


Detailed di: and descriptions of Erla Dux 
Reflor alroale are prescotcd fs Erie Bulletin No. 
16. Ask your dealer, or write, giving your deal- 


ers name. 


Elect 


Serna “keel 


trical Research Laboratories 
Dept.F 2515 Michigan Avenue, Chicago 
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<> Print Your Own 
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Here Are Correct Answers 
to Questions on Page 53 


1. Coal is impure earbon. Diamond is 
Pure carbon, crystallized. That is, dia- 
fonds have their eazbon atoms arranged 
inva definite form, rigidly Axed. 


2. Because the blood clots. This is due to 
@ material called fibrin, which is in the 
blood. As soon as blood gets out of its 
proper channels in the veins and arteries, 
this fibrin begins to form a solid clot 


3. Food keeps on cooking as long as it is 
hot." The fireleas cooker merely keeps it 
hot by preventing the loss of heat, 


4,,No- Our system of writing music i 
rather artificial. Out, of the millions of 
ous, notes, musicians have selected 
about 120. ‘These selected notes make up 
the ‘The songs of birds often 
contain notes that are not in this arbitrary 
system, not because they are higher or 
Tower, but beeause they fall in between 
two of our selected notes, 


5. The air on the earth holds the heat in, 
miuch as the glass of « hothouse holds the 
heat inside it. On a mountain the air is 
thinner and does not hold the heat insowell. 


¢, No, Tha numberof times he comes up, 
Af af al, wil depend on his strength, 
the weight of his body, on whether "the 
water is salt or fresh, on’ the currents, ete, 


7, When you are tired, two or three lumps 
of sugar dissolvedinagiassof hotwaterand 
‘drunk on an empty stomach make an ex 
cellent stimulant, It in harmless except 
to those who cannot eat sugar. 


8, It is the speed with which nerve mes 
ages can be passed around inside the 
bran. This is very erent. "The speed of 
nerve impulses, you remember, in 404 feet, 
a 'recond. Suppose you think of an idea 
fo complicated that & requires 100 succes 
tive nerve messages from one aide of the 
rain to FAI these 100 messages 
can be earried. and the thought ea ie 
Completed in less than a tenth of a vecond, 


9% Because during millions of years the 
rains have been wearing down the land 
and carrying the dust und sand from it 
into the sea, and enough of it has accu- 
mulated to make the sea salty, 


10, Compress it by. a pump, lke tre 
pump. "Remember that heat is really the 
notion of the atoms vibrating hack and 
forth. When you compress air, you push 
its atoms closer together. ‘This makes 
them hit against each other more’ often 
and makes them vibrate faster. 


11. ‘The record is made on a disk of soft 
‘wax, ‘The sound from the musician enters 
the horn and makes the needle vibrate, 
‘This vibration causes the sharp point of 
the needle to make a series of tiny micro- 
scopie marks on the bottom of the wax 
groove in which it is running. These 
marks are an exact picture of the sound. 
‘When an ordinary hard record is made 
from this soft wax one, it contains these 
same marks, When you play it, your 
needle runs over these marks and they 
make it exactly reproduce the sound that 
made the marks on the wax. 
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Write us a post card 
Address Dept. 5-K 
and we will send you free this 52 page catalogue of 
radio sets and parts. It also contains explanation 
of radio terms, map and list of broadcasting sta- 
tions and much radio information, including an 
explanation of successful hook-ups and circuits. 


You will be amazed at the low prices Ward's 


quote. A complete tube set having a range of 500 
miles and more, including tube, head set, batteries, 
and antenna equipment, as low as $23.50. 

This catalogue contains everything for the ex- 
pert and amateur. Complete sets and every im- 
proved part for building sets, all the most up-to- 
date devices—at the lowest possible prices. 


i C0. 
"MONTGOMERY WARD eee Headquarters for Radio 


cna 

| otete nme Montgomery Ward & Co. is headquarters for Radio, 
selling everything direct by mail without the usual 
“Radio-profits.” Why pay higher prices? Ward 
quality is the best and the prices will often save you 
one-third. Everything sold under our Fifty Year 
Old Guarantee—Your Money Back if You Are Not 
Satisfied. Write today for your copy of this com- 
plete 52-page Radio Book. 


‘Write to our house nearest you. Address Dept. 5.1 


cateage Kansas Cty St. Pant Portland, Ore. 
Fe Werth, Oakiand, Cat. 


Montgoniety Vv Ward &@ 


The Oldest Mail Order House is Today the Most Progressive 
‘EE RET Ea 
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Loud Spe 
FREE Trial Certificate 


want you to hear the marvelous DICTOGRAND Loud Speaker— 


aker on this 


‘we want you to hear it in your own home on your own set. ‘There- 
fore, we are making this off 

Clip the Free Trial Certificate at the top of the page and present it to the 
radio dealer in your town. He will deliver to you a DICTOGRAND 
Loud Speaker that you can use in your home for five days. Ifat the end 
of five days you are not thoroughly satisfied with the DICTOGRAND 
you have the privilege of returning it and receiving back the full amount 
paid. This offer makes it possible for you to try the Dictogrand on 


1 oicroanano 
Prone tey 

cheep 
Saeed a 
Ekin Gee emamie 


Bicaranceaa to 
Miccineal or med 


‘and singers comparins 


FREE Trial Offer of 
Home Demonstration 


‘We make this amazing offer so you can 
convince yourself on your own set of the 
inarvelourly clear reproduction you get 
‘with the DICTOGRAND. 

Get a DICTOGRAND today from your 
dealer. Present the Free Trial Certificate 
‘and have the wonderful Loud Speaker 
fm your home tonight ready to share this 
‘evening's program with your family. To 
morrow night you will want to have some 
‘of your friends in to hear the wonderful 
results you can getwith DICTOGRAND. 


If your dealer can’ 


DICTOGRAPH PRODUCTS CORPORATION 


220 West 42nd Street 


your own set without risking one cent. 


‘ J 
te quality of tae of the DICTOGRAND with that of ater loud 
Speakers. But we prefer that you judge for yourself. 


Clip Today the 
FREE Trial Certificate 


‘Maybe you are like thousands of others who 
hhave thought that some day you would add a 
oud speaker to your receiving outht—but you 
‘haven'tyet found a satisfactory loud speaier. 
‘This Free Trial Offer is to convince you of 
the superior quality of the DICTOGRAND 
‘Loud Speaker so that you may judge for your 
salfon your own receiving set the results 
‘you can get with a DICTOGRAND; we will 
‘Put one of these marvelous Loud Speakers in. 
Your home for you to try for five days. You 
don't risk a cent in making this tert. 


(Clip the Free Trial Certificate and get your demonstration DICTOGRAND today. 


New York City 


E-D-Eliiott of 
Milford, N-Y. 
cstoeon 


‘Think of getting steal Alaska, and 
La Palma, Panama, when you live in’ New 
York! Yet this is the experience of Mr. 
Elliott, one of the hundreds of enthusiastic 
users of MIRACO sets. With the inexpensive 
outfit shown here, priced at only $29.50, he 
received the following list of stations—results 
that would do credit to a set costing three or 
four times as much, 
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Street aden, 


Radios finest 
low-priced receivers 


RE, in the improved MIRACOS, you'll find the 

same thrill of getting long distances, generally obtain- 
able with only the most expensive and elaborate sets. fo 
the whole family it will furnish entertainment, unfailingly, 
the whole year round—and at an initial price most every 
family can afford. 
It isn't necessary, either, to be an expert at tuning in with 
the MIRACO. The operation is extremely simple. Scores 
of users everywhere tell us of the long-distance records 
they're making—Cincinnati hears ‘Frisco, Denver hears 
Schenectady, New York hears Havan: 
Such range as this is made possible through MIRACO'S 
many new refinements. Improved rheostats with multiple 
resistance windings enable you to use any type of tube, and 
a new aluminum shield prevents annoying body capacity 
effects. Shock absorbing pads prevent tube noises. Fully 
GUARANTEED against defects in material or workman- 
ship. Price for 4-tube outfit shown above only $54.50, 
Other details of MIRACO receivers are explained more 
fully in our new bulletin. Write today for a copy. 


THE MIDWEST RADIO COMPANY 
808 Main Street, Cincinnati, Ohio 


